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The Use of Barite in Soda Lime Flint Glasses 


Constant Increase in Use of Barytes, the Natural Sulphate of Barium, During Past 18 Months 
By D. J. McSwiney’ 


Barium oxide has long been used as a constituent of 
special glasses and of table ware so that its fluxing power 
and its effect on the different properties of glass are well 
known. The barium oxide has been almost entirely intro- 
duced into glass batches in the form of the carbonate— 
mostly as the mineral witherite; other barium compounds 
have been suggested as glass making materials or used to 
a limited extent; for example, the peroxide has been sug- 
gested as a substitute for arsenic and the sulphate has been 
used in a number of foreign batches, especially old batches 
melted in pots. 

Barite (or barytes) the natural sulphate of barium is by 
far the cheapest source of barium oxide; it is a mineral of 
wide distribution in nature. Although, as stated, its use 
in foreign batches is old, until recently little or no atten- 
tion has been paid in this country to the possibilities of its 
use in colorless soda lime glasses. 

The chief objections raised against the use of barytes 
in such glasses is the belief that in order to render effective 
as glass forming materials any of the sulphates of the 
alkali or alkaline earth metals, reducing materials must be 
added to the batch, and the fact that barite from most 
sources is too high in iron content to allow its use in any 
quantity in colorless glasses. 

During the past eighteen months, largely through the 
efforts of a company exploiting the use of barytes in a 
mystery mixture sold under a fancy name and at a cor- 
responding price, a large amount of barytes has been 
used in flint glass, and the amount used is constantly in- 
creasing; the writer is informed by an authoritative source 
that the amount of barite at present being used in flint glass 
in this country is about 500 tons. per month. The greater 
part of this amount is being used with good results by a 
number of companies manufacturing glass containers. A 
fair amount has been used by manufacturers of different 
types of flat glasses and while the results obtained with 
such glasses are not conclusive they are promising enough 
to warrant further investigation along this line. 


*Consultart cn Glass Manufacture, Columbus, Ohio. 


As stated above, the belief has been rather general that 
the use of any considerable amount of barite in glass batches, 
required the addition of carbon to render the barium oxide 
Dralle states that the addition of 
barytes to glass batches without the use of a corresponding 


available; for example, 
amount of carbon, tends to give scum. This is true to some 
extent when large amounts of barytes are used in glass 
batches; however, when small or moderate amounts of this 
material are used, the opposite is the case; in such amounts 
barytes tends to act as a scum preventative, and is not 
infrequently used for that purpose. 

The amounts of barytes being used at present in batches 
in this country is from 25 lbs. to 100 lbs. per ton of sand— 
in most cases about 60 Ibs.; this is equivalent to approxi- 
mately 1.2 per cent barium oxide in the glass. The claims 
made for the use of barytes in soda lime glasses are, that 
it gives an easier melting batch; that the glass refines more 
rapidly; that it increases the brilliancy of the ware; and 
that it improves the annealing and working properties of 
the glass and its resistance to weathering. These claims are 


in part based on what is known of the properties of 
glasses of higher barium content, although the results ob- 
tained weuld tend to substantiate these claims to some 


extent. : 

Aside from lead oxide, barium exide is the only cheap 
basic oxide which approaches the alkalies in fluxing power; 
the barium glasses, moreover, are very fluid at soda lime 
glass melting temperatures, and it is probably on this prop- 
erty that the use of barium sulphate as a scum preventa- 
tive depends. It would appear that amounts of barium 
oxide of the order of one per cent should not have a very 
marked effect on the temperature at which the glass can 
be melted, refined and worked, but most users of barytes 
claim to be working their tanks at a lower temperature than 
before barytes was used. Claims of reduction in tempera- 
ture vary from 50 deg. F. to 200 deg., averaging about 75-100 
deg. In any case, the introduction of such amounts of 
barytes has an apparent influence on the way piles of some 
batches melt down in tanks; such batches with barytes show 
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the vigorous fluxing action which used to be characteristic 
of batches containing considerable nitre. 

As barium glasses have a high index of refraction, barium 
oxide being second only to lead in increasing the refrac- 
tive index, barium compounds have long been suggested and 
used in those glasses where brilliancy of the ware is of great 
importance and where the use of lead is undesirable because 
ef its higher price, its tendency to blacken, etc. While, 
again, it would appear that the effect of one per cent of 
barium oxide on the refractive index would not be sufficient 
to cause any great increase in the brilliancy of the glass, 
there is no doubt that the use of this material has improved 
this property of the glass in many cases, and that the ap- 
pearance of glasses made with barytes batches has been, 
on the whole, quite good. 

It is probable that the apparent increase in brilliancy 
from the use of barytes results less from an increase in 
refractive index than from the oxidizing effect which the 
barytes exerts during the melting—in which case, it prob- 
ably acts like arsenic or nitre on a selenium color, tending 
to prevent the development of a yellowish or brownish cast, 
and possibly to an increase in the fluidity of the glass tend- 
ing to smooth out any irregularities of the surface caused 
by the use of rough molds. 

The effect of the addition of barytes on the working 
properties of the glass seems to vary with different batches 
and with the type of ware made; in some cases, better and 
quicker operation is claimed, while with other ware, par- 
ticularly with heavy ware and glasses of low alumina con- 
tent, and the usual ratio of soda, lime and silica, the ad- 
dition of barytes has necessitated some modification of 
blanks or has slowed operation slightly. Barytes appears 
to work well in those batches containing alumina, added as 
feldspar or in some other form, tending as it does to offset 
the action of alumina in increasing the viscosity of the 
glass at the refining and working temperatures. 

The use of barytes in the batch in the above quantities 
does not appear to exert any pronounced effect on the an- 
nealing temperature or the resistance to weathering. Judging 
from the work done on glasses of high barium content, the 
addition ef barytes should tend to lower the annealing tem- 
The effect on the resistance to weather- 
ing will depend on what changes are made in the base 
batch on the addition of the barytes; if this addition is 
made at the expense of the silica, as is usually the case, a 


perature somewhat. 


slight decrease—probably not enough to be noticeable 





should be expected in the weathering resistance; while if 
the addition is made largely at the expense of the soda, an 
increase in this resistance should result, but not enough to 
counterbalance the loss of the favorable effect which the 
barytes otherwise would have on the melting and refining. 
While high barium glasses usually show a tendency to 
devitrify greater than that shown by soda lime glasses, the 
amounts of barytes at present used are insufficient to have 
any undesirable effect in this respect. 


Some trouble has occurred on introducing barytes into 
batches as a result of the use of material of too high an 
iron content, or from failure to adjust the amounts of 
selenium and cobalt used for decolorization; the use of 


barytes requires a slight increase in the amount of selenium 
used—acting like arsenic in this respect—so that the ratio 
of selenium to cobalt used for decolorization should be in- 
creased on the addition of barytes, otherwise the glass may 
develop a bluish cast. Cords also result from the use of 
barytes if this material is used in too coarse a form or if 
the mixing of the batch is insufficient. 

The barytes at present used in flint glass sells from 
$15.00 to $25.00 per ton; some of it is much too high in 
iron content to be used safely even in small quantities un- 
less the iron content of the other batch materials is very 
low, but some sources have been developed the barytes from 
which is sufficiently low in iron to be used safely with 
any materials at present being used for flint glass. 

While further investigation is needed to decide whether 
or not the use of barytes has advantages sufficient to recom- 
mend its use in flat soda lime glasses, it has been used in 
blown ware for such a period and in such quantities as 
to suggest that, like alumina materials, its addition to 
soda lime glasses will probably become a standard practice 
in this country. 





Society of Glass Technology 


President Walter Butterworth, Sr., presided at the meeting 
of the Society of Glass Technology held in Leeds on March 
21, 1928. Two papers were presented and discussed. 

(a) A MerHop For THE DETERMINATION OF THE PRoB- 
ABLE DvuRABILITY OF TANK BLocks, by E. J. Bowmaker. 

Two methods were described. 

(1) The specimen was ground to a smooth surface (the 
edges were bevelled), dried and weighed. After three hours 
boiling in an acid mixture (3 HF: 2H,SO,), the test piece 
was transferred to sulphuric acid, boiled, dried and re- 
weighed. The percentage loss in weight was a measure of 
the attack on the block, the lowest values being obtained for 
good blocks. 

(2) The ground weighed specimen was treated with the 
acid mixture as in (1), the boiling with sulphuric acid was 
omitted, and the test piece was ignited strongly in a crucible. 

The lecturer suggested that a combination of methods (1) 
and (2) would probably yield the most satisfactory agree- 
ment between test and works practice, and such a modified 
method would be tried. The resul‘s obtained in some of his 
tests were closely parallel to the behavior of the blocks tested 
when used in the glass tank. 

(b) THe Stupy oF A FUNDAMENTAL REACTION IN 
Giass Makinc. By J. T. Howarth, M. Sc., and Prof. 
W. E. S. Turner. 

The reaction between silica and sodium carbonate was 
studied in two ways, namely, (1) by determining the de- 
composition pressures over a range of temperature up to 
about 800 degrees C. (2) by time-temperature experiments 
in open crucibles. A special apparatus of fused quartz 
was designed for the decomposition pressure determinations 
and it was used also for the measurement of the dissociation 
pressure of sodium carbonate up to 1000 degrees. At this 
temperature the dissociation pressure was 20 m.m. 

Mixtures of pure quartz ground to 100-150 mesh and 
sodium carbonate (200 mesh) were made in the molecular 
proportions Na,CO, 4 SiO,; NaCO, SiO2; Na,CO, ™% SiO,. 
There was indication of reaction in such mixtures at tem- 
peratures approximately 270 to. 350 degrees. In the de- 


tailed study of the mixture Na,CO, 4 SiO, it was found 
that the reaction could be made to proceed to completion, 
in a few hours at 700 degrees, in about 330 hours at 600 
degrees and in several weeks at 500 -degrees. 
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A Unique Lehr 


Actual Fuelless Accomplishment 


Provides Remarkable Distributing Device 


H. L. Dixon Becomes Actively Interested in Recent Invention 





ULL HOURTAUPAALODLATEE HH ut Wtinnulitt ANSON ULL Milt 


Just a year ago there appeared in this journal an exclusive, 
illustrated description of a lehr designed on radically different 
principles from those in use—built and installed by the Thermal 
Engineering Company, Fairmont, West Virginia, in the factory 
of the Peerless Glass Company at Long Island City, New York, 


where, in November, 1926, a machine was started, annealing 
bottles. I: continued in exceptionally successful production 
through the winter, spring and summer until the end 


of the fire in August, 1927. In the fall of 1927 the fires were again 
started and since then the same lehr has been producing uninter- 
ruptedly. Three new lehrs in the same plant and constructed on 
the same principles were put in operation in December, 1927, 
and have been running continuously since that time. 

The results shown by this large scale commercial demonstration, 
in cost reduction, production increase, and quality of ware, became 
known to many in the trade and made a deep impression on the 
majority of those who were familiar with the operations going on. 

This type of lehr is now available to the trade in general. 
It has been planned that the Thermal Engineering Company 
will continue to fabricate the lehrs in the modern plant it owns 
in Fairmont, recently equipped with the necessary machinery 
for manufacturing on a substantial scale, all of it being of new 
and modern type, and will install the lehrs they build in the 
plants to which they are sold. All of these operations will be 
in charge of John Mayo and H. L. Dixon, president, for years 
beyond recollection, of the H. L. Dixon Company. 

The name “Dixon Auto-Thermal Lehr” has been adopted to 
distinguish the machine from those of other manufacturers. The 
title is indicative of its character, the machine, it is claimed, being 
the first practical, comprehensive, complete commercial applica- 
tion of the fireless principle to annealing apparatus. It is also 
completely automatic in operation including the distributor or 
stacker and said to be under perfect thermal control, a statement 
substantiated by over a year’s successful commercial operation. 


In view of the wide-spread interest with which this news 
will be received throughout the glassware industry, both 
in this and foreign countries where the Dixon organization 


is well known, this appears to be an appropriate occasion for 
publishing a fresh description and new illustrations of the lehr 
as now constructed, with perhaps some brief repetition from the 
earlier article, in order to bring the story of the unusual achieve- 
ment up to the present stage. 
AQUUVATERLOPY AAHQOOROOAEYGAAOOUULEL 1 AUUUUUUANGALULUULA NA UOOUAASANGEUE GANG LOUAOOOSAGORELHA, 


OTe eM EL THM 


N outstanding characteristic of the Dixon Auto-Ther- 
A mal Lehr, that is evident to all who have observed 

its operations at the plant where it was developed, is 
its extreme mechanical simplicity. The roller conveyor is 
an example, and the absolutely unique device that stacks or 
distributes the ware in the lehr, may justly be classed as one 
of the most simple, efficient and interesting pieces of 
machinery yet devised for performing an essential operation 
in the glassmaking process. The simple principle on which 
the ware distributor operates had been overlooked for years, 
but at last it has become the means of overcoming an operat- 
ing situation that ever since the advent of automatic ma- 
chinery has baffled the best of glass men. 


This particular part of the lehr works impressively, like 
an automaton with seeming intelligence, locating the ware on 
the conveyor rollers exactly where it should be. 

The movement of the ushers that comprise the distributing 
device consume no power whatever, the only force exerted 
on them being the slight pressure transmitted by the moving 
bottles themselves. Observing the device in operation and 
having had ocular proof that it has solved one of the serious 
problems of glassmaking, one feels that here is seen the 
triumph of simplicity. 

The new conveyor and distributor eliminates from the 
annealing process the last manual operation still existing— 
that of the carry-in boy, on any kind of glass article, some of 
which, however, may require owing to their shapes, a little 
special attention. 


The Fireless Feature 

Another striking feature emphasized by the proponents of 
the invention is the fact that the annealing operation, after 
the first heating up of the annealing zone for the Monday 
morning start (at a cost of less than a dollar for fuel) pre- 
liminary to sending through the ware from the machine, is 
an absolutely fuelless one. Where the lehr is used contin- 
uously, there is practically no upkeep cost aside from a 
negligible amount of driving power and a little lubricant for 
the roller bearings, the time consumed in applying the latter 
being very short as the bearings are on the outside of the 
lehr under easily removable guards which also protect the 
sprocket wheels and chains that drive the convevor rollers. 
All parts are very accessible. 

Perfect thermal control, it is claimed, has been definitel) 
established over a period of eighteen months, and the claim 
of perfect heat conservation and graduation is supported by 
the fact that no imperfectly annealed ware is produced nor 
broken ware as the remarkable distributing mechanism 
places each piece in its proper position with fixed spaces 
between‘ it and the next pieces, therefore, there can be no 
sticking. A push-up mechanism lifts the ware up to the 
roller conveyor between machine and lehr entrance and is 
designed to meet different conditions, such as height of ware, 
in delivering from machine to lehr. 

Each lehr in the Peerless plant is equipped with a Wilson- 
Maeulen indicating pyrometer by which the temperature at 
any of the ten points along the chamber, where the Pyod 
thermocouples are placed, may quickly be read. In the 
superintendent’s office a Wilson-Maeulen pyrometer regis- 
ters separately on the chart all the heat variations that occur 
in any one of the four lehrs. 

Provision is made for maintaining the heat in lehr at any 
desired temperature during the week-end shut-downs. 
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FIG. 1. LYNCH MACHINE TAKE-OUT DEPOSITING BOTTLE ON PUSH-UP ELEVATOR, WHICH AUTOMATICALLY 
RAISES IT TO LEVEL OF ROLLER CONVEYOR ON TO WHICH IT IS TRANSFERRED BY THE AUTOMATIC WIPER. 
THE CONVEYOR DELIVERS IT TO THE STACKER JUST INSIDE THE LEHR ENTRANCE 


FIG, 2. FRONT WALL OF LEHR REMOVED EXPOSING AUTOMATIC DISTRIBUTING OR STACKER SYSTEM. BY MEANS 
OF USHERS SUSPENDED AT THE PROPER POINTS, THE HOT BOTTLES ARE KEPT SEPARATE FROM EACH OTHER 
AND GUIDED INTO EITHER STRAIGHT OR STAGGERED ROWS. 
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An electric heating element if desired may be provided as 
a means for preliminary heating when necessary, thus doing 
uway with gas lines and troublesome connections. This may 
also to be used for decorating purposes. 

Towards the outer end of the cooling section of the lehr, a 
small fan is placed for use in equalizing the temperatures 
when it is desired to cool the ware faster or to hold the hot 
air longer in the front part. It is only on a closed front 
lehr that this device can be successfully applied. 

With no conveyor, pans or chains traveling through the 


any future invention to reduce costs of the two items just 
mentioned, which have already been brcught down by this 
improved lehr to the vanishing point; and that the neces- 
sity for frequent scrapping of lehrs with every change in 
heating or handling equipment will disappear. 


Construction Details 


The principal constructional details of the machine are 
clearly shown in the accompanying pictures. 


The ware passes along at fixed speeds on a system of 





FIG. 3. 
AS RESULT 


TOP AND SIDES OF 
OF THE 


SOAKING 
SEEMINGLY COMPLICATED BUT, 
USHERS COMPRISING 


THE 
fehr to absorb and dispel the heat, as it enters and leaves the 
chamber, the most efficient conservation of the heat is effected 
and the cost of fuel is nil—none being used, for the ware 
entering at uniform intervals on the automatic conveyor from 
the machine still retains sufficient heat to successfully accom- 
plish their own annealing through as long a run as desired, 
even many months, without fuel. Very small articles may 
require some additional heat or a specially built lehr. It has 
been shown that seven-ounce ware will carry enough heat for 
annealing in a 15-inch chamber. 

The whole annealing operation is entirely automatic from 
shear-cuts to the packer, requiring no boys, no tools, and, 
best of all, no labor. The man operating the blowing ma- 
chine can give the lehr all the slight attention needed. Week 
after week, like a railroad tunnel, it receives and discharges 
“without a whimper.” 

It is believed, therefore, that with both fuel consumption 
and labor costs reduced to zero, it will be impossible for 


CHAMBER TEMPORARILY REMOVED, 


EXPOSING ROW OF BOTTLES FORMED 


IN REALTY, SIMPLE MOTIONS BACK AND FORTH OF THE 15 
COMPLETE 


STACKER SYTEM. 

rollers, driven on both sides of the lehr by means of small 
sprockets and sprocket chains giving it a constantly chang- 
ing bottom contact and requiring no more than a 2 
motor. 


h.p. 
The operation of this motor and a small 1 h.p. for 
the fan, and an occasional lubricant is all the expense in- 
volved unless the lehr should be stopped; then a little pre- 
heating is necessary to warm up the heat zone until the hot 
ware reaches it after the resumption of operations. 

In Fig. 1, the machine take-out is seen transferring a bottle 
from the mold to the top of the pneumatic elevator, which, 
as mentioned, raises it the moment it is released, to the level 
of the revolving roller conveyor. The wipe-off automatically 
slides the article on to the conveyor which carries it through 
the opening, just big enough to admit the ware, in the front 
wall. The closed front protects the ware from cold drafts, 
and delivers it in proper condition for annealing to the auto- 
matic stacker just inside the entrance. By means of these 
devices, each of the bottles consumes exactly the same amount 
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of time as all the others and gets the same degree of ex- 
posure in making the trip, which is conducive, of course, to 
uniformity of annealing. 

The bottle enters cooled sufficiently to keep its shape but 
containing enough heat, if conserved, to anneal itself per- 
fectly, commercially speaking, while passing through the 
soaking and annealing chambers, and no addition of heat is 
needed. Theoretically, each bottle in its passage goes in 
regular sequence through the same phases of heat-treatment 
in the same elapsed time as any other bottle, and, judging 
from the actual results obtained at the Peerless Glass plant, 
97-98 per cent of the shear-cut that comes through is 
perfectly annealed. 


Fig. 2, shows the front wall of the lehr removed to enable 


~ 


FIG, 4. OUTLET END OF LEHR. ON THE 


through at one time. This is illustrated in Fig. 3, where the 
top and sides of the body of the chamber have been tem- 
porarily removed to obtain a good view at the rear of the 
and how it assembles the 
Either straight or staggered 


stacker show ware into rows. 
rows may be used. 

way to control the stacker by 
means of timers on the upper outside ends of the usher arms 
which support the ushers from the roof of the chambers, so 
that when it is desired to have several bottles follow the 


same straight line instead of being turned aside alternately, 


Experiments are under 


it will be possible to pass two or three consecutive ones to 
the same row. d 

On the floor under the distributor section (Fig. 1) the 
dr-ving unit for the rollers, including motor and speed re- 





LEFT, THE EARLIEST COMMERCIAL INSTALLATION OF THIS TYPE. IN 
LEFT BACKGROUND, CRATED MATERIAL FOR TWO NEW LEHRS, COMPLETED AND PUT INTO OPERATION LAST 
DECEMBER, SINCE WHEN ALL FOUR LEHRS HAVE BEEN IN STEADY OPERATION. 


the photographer to make a picture of the bottles rolling in 
automatically on the roller conveyer to the stacker or dis-~ 
tributor. When the bottle touches the first usher of the sev- 
eral comprising the distributor, it gives the finger at the bot- 
tom of the supporting usher rod a gentle push and is itself 
gently guided to the right or left side, as required, coin- 
cidently moving forward on the conveyor towards its 
in one of the rows beyond the usher. 


place 
Meantime the usher 
is left in position to pass the next bottle to the opposite side. 
A little further on the bottle meets others ushers each of 
which forms two new rows, and so on, until, in these par- 
ticular machines, there are twelve rows of bottles going 


ducing mechanism, is placed. On each side of the lehr, half 
of the rollers are equipped at their ends with small sprocket 
wheels and sprocket chains (not shown in the photographs) 
which keep the rods in continuous uniform, slow revolution. 

When the ware emerges from the distributing section it en- 
ters the soaking chamber through which it proceeds more 
slowly to the annealing chamber, the conveyor rods in that 
section and the remaining part of lehr to the packing end 
revolving at a slower rate than those in front. 

Figs. 2 
sides. 


and 3 show the rock wool insulation of top and 
Under the conveyor rollers also the bottom of the 
lehr chamber is amply insulated. 
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The method of supporting the ends of the conveyor rollers 
in bearings is illustrated. In lehrs of the width here shown, 
there are three auxiliary supports spaced equally across the 
conveyor. At the top of each bearing a hole is drilled over 
each rod for lubricating purposes. Filled with graphite they 
take care of the rollers and, it is said, require replenish- 
ing only about once a year. This can be done very easily. 
It is cnly necessary to lift up the short-length guards (not 
shown in the photographs) covering the ends of the rods on 
both cuter sides of the machine and place the lubricant in 
the holes provided for that purpose. 

Under severe tests, bottles annealed in this plant have 
withstood hydraulic pressures on quarts up to 450 pounds 
and on mineral or soda bottles up to 800 pounds. This in- 
dicates both good distribution of glass and good annealing. 

No one familiar with glassmaking methods as practiced 
even a few years ago can view in the Peerless Glass Com- 
pany plant this latest development of automatic glassmaking 
machinery for eliminating labor, without fully realizing that 
marvelous advances in equipment and methods have been 
made within a very short period. 

The H. L. Dixon Company has been working on several 
initial heat lehr ideas, at the same time watching develop- 
ments at Long Island City, and, finally deciding there was 
nothing left to work on, the Dixon organization has com- 
pleted arrangements whereby they have obtained from the 
Thermal Engineering Corporation exclusive license to market 
this equipment throughout the entire world. 





Reactions in the Solid Mixture 


By Dr. E. Korpes' 


Up to a comparatively short time ago, there was a general 
opinion that two substances could only react with each other 
when in the liquid or gaseous phases. Investigations by 
different scientists during the last decade, among whom G. 
Tammann must be mentioned, led more and more to the con- 
viction that the crystallized condition of matter was in no 
way as slow to react as had previously been assumed. This 
probably was recognized first in metallography, as the metals 
belong to those substances that, on the basis of their rela- 
tively simple crystal structure, are most quickly in a position 
to take part in different kinds of chemical reactions in the 
solid condition. But also in the chemistry of the silicates, 
there is an entire series of important phenomena that were 
never understood completely without the consideration of 
changes in the solid condition, the possibility of reactions 
between crystals. 

Among the reactions in the solid condition there are a 
number of phenomena that fundamentally can be considered 
from the same viewpoint. These are: “recrystallization,” 
mixed crystal formation, and finally, the formation of new 
chemical combinations in the solid state. We shall consider 
here primarily the type of reaction last-mentioned; however, 
as the two other phenomena are closely related to the third 
and play an especially important part in practice, they will 
also be taken up here. 

All reactions in the solid state have a fundamental 





1 Abstract of a paper read at a meeting of the German Society of Glass 
Technology. 


hypothesis for their being: the atoms or molecules in the 
crystal lattice of the individual components in the reaction 
must have a minimum degree of mobility, so that they can 
undergo a change of location in the solid state. Every sub- 
stance has a temperature range typical for it, above which the 
reactions may take place in the solid state. It has been shown 
that this “critical” temperature, referred to the melting point 
of the substance in question, is lowest with the metallic ele- 
ments, somewhat higher with the electrolytes, and highest 
with the molecular compounds. As a large part of the sili- 
cates with relatively complex structure approximate the typi- 
cal molecular compounds, in general with them we can ex- 
pect reactions in the solid state only at relatively high tem- 
peratures. At temperatures that are still far below the melt- 
ing point, the silicates must be very slow to react, as has 
been known in technology for a long time. 

If one heats a powder of a pure substance, it will begin to 
cake together on exceeding a temperature that is typical for 
the substance in question. In this same temperature region 
one can observe the formation of new grain boundaries in a 
pill pressed out of this substance. Simultaneously with 
this “recrystallization,” as it is called, there generally takes 
place a consolidation of the pressed pill. . “‘Recrystallization” 
therefore is of extraordinarily great importance for all con- 
solidation phenomena as long as chemical influences or 
partial fusion do not come in. 

The phenomenon of “recrystallization” is a reaction in the 
solid state that takes place between two chemically similar 
crystal grains. On the other hand, if one heats a mixture 
of two different substances, if we disregard the reduction in 
the melting point, they either will not influence each other 
at all until the fusion of the mixture starts, or, if they have 
approximately concordant crystal lattices, they give mixed 
crystals, or finally, a chemical reaction takes place between the 
two substances. The reactions between chemically different 
crystal grains of a mixture generally start only above the 
recrystallization temperature of the pure components. Only 
when the mobility of the atoms or molecules of the sub- 
stances taking part in the reaction has become so great that 
they can diffuse into the other components, can the reaction 
take place with a velocity noticeable from the exterior. 

A great part of the processes resulting in the burning of 
ceramic products unquestionably has a connection with the 
reactivity of the substances in the solid condition. Even on 
heating the mixture determined for the production of glass, 
some chemical reactions take place before the first fusion 
starts. 

The reactions in which glasses take part are not truly in- 
cluded in this consideration, as the glasses must be regarded 
as undercooled liquids. What has been stated above holds 
for their reactivity with other crystalline substances; how- 
ever, here, the temperature must be so high that there is a 
sufficiently great mobility of the atoms and molecules, of the 
participating substances, that take part in the reaction. 





World Congress on Illumination 


An International Illuminating Congress, attended by the fore- 
most lighting engineers of: the world, will ‘be held at Saranac 
Inn, N. Y., next September. The Illuminating Engineering 
Society is in charge. 
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Twenty Years of Safety Work by One Company 


The Result—368,000 Fewer Accidents—$1,000,000 a Year Saved 


Industrial Accidents Can Be Prevented—Some Records and Proof 


By C. W. Price’ 


This article, the first in a series of ten, will tell our readers 
how to organize and carry on safety work in their plants along 
the lines that have enabled other firms—large and small—to 
reduce accidents 50 to 75 per cent.—EDITOR. 


In the 20 years’ history of accident prevention in the 
United States three facts stand out: 

1. The experience of hundreds of industrial plants has 
demonstrated absolutely that 75 per cent of all dis- 
abling accidents can be eliminated in any industrial 
plant. 

2. In any company in which efficient safety work has 
been done it has paid, not only ordinary dividends, 
but extraordinary dividends; it has, therefore, been 
permanently incorporated as a necessary part of plant 
efficiency in thousands of companies. 

3. Not more than 15 per cent of the disabling accidents 
in the average factory can now be eliminated by 
mechanical guards or safety equipment. Eighty-five 
per cent of the preventable accidents must be pre- 
vented through organized educational effort that gets 
the men sincerely interested in protecting themselves 
and their fellow workers and keeps them interested. 

Methods of accident prevention have become standardized 
and they may be applied, with differences only in detail, to 
the solution of the accident problem of nearly all industrial 
organizations. Some hazards are peculiar to certain indus- 
tries, but most serious hazards, such as material handling, 
obstructions which may cause falls, unguarded moving parts, 
and flying particles which may injure the eyes, are common 
to all. The methods of accident prevention outlined in these 
articles have been applied successfully to plants in every in- 
dustry where there is an accident problem. Their effective- 
ness may be judged from a brief summary of results in a 
few cases. 

The first organized effort for the prevention of accidents 
in industry was made in the plants of the United States Steel 
Corporation in 1907. This Company affords an excellent 
example of what can be accomplished through safety work 
since it includes in its numerous branches nearly every type 
of hazard to be found in industry. Despite the size of the 
Steel Corporation, the results of its safety work are repre- 
sentative of the accomplishments of all types of industrial 
concerns, small and large. 

Twenty years of safety work by this corporation has saved 
368,000 men from accident. If a campaign of accident pre- 
vention had not been undertaken, and accidents had con- 
tinued at the same rate as in 1906, 46,000 of these men 
would have been killed or seriously injured, and the rest in- 
jured sufficiently to cause considerable loss of time from 
work, Comparison of the figures of 1925 with those of 1906 
shows that the United States Steel Corporation has reduced 
disabling accidents 84 per cent, and the corporation has made 





1 Director, Training Course for Safety Engineers, New York University. 


Above article copyright 1928, by the American Trade Press. All re- 
publication rights reserved. 


a net saving of $1,000,000 a year through its safety work. 

The Steel Corporation did one thing with excellent results 
which might be adopted to advantage by any organization. 
This was the inauguration by the late Judge Gary, several 
years ago, of the Gold Star Honor Roll Contest. The rules 
of the contest provided that if, during thirty days, no man 
of a plant was sufficiently injured to cause him to lose time 
after the day of injury, that plant was placed on the Gold 
Star Honor Roll, which was to be printed and posted in 
every plant. A spirited competition among the managers 
ensued. 

In 1926 the corporation had 306 plants, with 250,000 
workmen employed in what was originally one of the most 
hazardous of industries. In each month of that year, in an 
average of 175 plants, there were no accidents resulting in 
loss of time. The 2,800 employees of the Joliet plant of the 
Illinois Steel Company recently established a record by 
operating for four months without one accident causing the 
loss of time of a single workman. 

Despite the excellent records being made in the reduc- 
tion of industrial accidents, there is still a vast amount of 
safety work to be done, especially in the smaller plants. 
Industrial accidents in the United States are increasing 
every year. Between 1919 and 1923, the number of acci- 
dents causing loss of time increased 27 per cent. The rate 
ef increase from 1923 to the present time is in many states 
even greater. 


Only One-Fourth of Actual Cost Insurable 

The chief engineer of one of the large insurance companies 
has estimated that only one-fourth of the actual cost of an 
accident can be insured. Insurance covers only the liability 
of the employer for compensation to the injured employe or 
to his family, while the total cost, he believes, is four times 
as great. A typical case in which the compensation cost 
was only a small percentage of the total cost occurred re- 
cently. A man was killed, and everyone stopped work to 
see what had happened. So great was the demoralization 
that for two days following, only a few men were able to 
keep up with their regular schedule, and not until a week 
after the accident was operation back to normal. This 
example is not extreme; even in a well organized machine 
shop, everyone stops work when a bad accident occurs, and 
there is an additional loss when a new man, unfamiliar with 
a machine, cannot make it produce as much as the man who 
was injured. 

The experience of hundreds of plants has demonstrated 
that 75 per cent of all accidents in industry can be pre- 
vented. This would mean the saving each year of 17,000 
lives, the prevention of serious injury to 430,000, and the 
saving of three quarters of a billion dollars by employers— 
certainly a goal worth striving for. 
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Some Recent Improvements in the 
Manufacture of Flat Glass 


mu Pn Co f Tn 


The object of the present paper is to touch on the early 
methods of making sheet glass; point out the generally ac- 
cepted methods used; and briefly outline the most recent de- 
velopments in the industry, giving references to the literature 
on the subject, so that those interested in it may be able 
to get in touch with the general line of this development with- 
out exhaustive search. 

The paper deals first with the primitive, hand-operated ways 
of producing flat glass by spinning, blowing, and casting; the 
development of the use of power-driven machinery in casting, 
blowing, and drawing; and finally with the development of 
the continuous method of casting from tanks and grinding 
and polishing, with a brief description of an improved method 
of casting from pots. 
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RACTICALLY up to the beginning of the present cen- 
tury all flat glass used for glazing purposes came under 
one of the three following categories: 

Crown glass, which was made by rapidly whirling a hol- 
low sphere of glass on the end of a “punty” or specially 
shaped iron rod until it was spun into a disk, from which 
the sheets were cut.* 

Window glass, which was made by gathering a ball of 
glass on the end of a blowpipe, blowing it into a cylinder, 
and afterward flattening it into sheet form.* 

Plate glass, in which the glass was rolled out on a metal 
table, annealed, and afterward ground and polished. 

The first of these processes has practically disappeared. 
In the second one the size and thickness of the glass were 
limited by the ability of the man to handle the weight of 
glass involved which resulted in this being a laborious and 
expensive means of producing a sheet of glass. This process 
has been almost entirely supplanted by the introduction of 
machinery in which the glass is drawn either in flat or cylin- 
drical form. 


Mechanically Drawn Cylinders 


In the drawing of cylinders, a bait made of cast iron like 
the mold for the top of a bottle, with a blowpipe attached to 
it, is lowered into a mass of molten glass; the bait being 
then raised, a neck similar to the neck of a bottle is first 
formed. The bait slowly begins to rise and the glass 
attached thereto is expanded to the size of the desired cylin- 
der by means of the introduction of air to the interior through 
the biowpipe. The bait then continues to rise at a uniform 
velocity while sufficient air is introduced into the interior of 
the cylinder to maintain its dimensions. After it has risen 
to the height necessary to produce a cylinder of the desired 
length, the bait then rises very rapidly and air is introduced 


so as to blow off the end of the cylinder, leaving it suspended 


For presentation at the Spring Meeting, Pittsburgh, Pa., May 14 to 17. 
1928, of THe AMERICAN Society OF MECHANICAL ENGINEERS, 29 West 39+h 
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By H. K. Hitchcock’ 


from the bait with the lower end open. The cylinder is then 
taken down by special devices, cut into sections of the de- 
sired length, and split and flattened in the flattening oven the 
same as the old hand-blown cylinder.* 


Drawing Sheet Glass Direct from the Molten Bath 

While the drawing of cylinders was a very great advance 
over the hand method, every one recognized that if it were 
possible to draw glass in sheet form directly from the molten 
bath, it would eliminate the troubles involved in the flatten- 
ing operation and should produce a better article at a lower 
cost. There are several devices for the drawing of sheet glass 
direct from the bath that are in use today, the three prin- 
cipal ones being the Fourcault process, the Libbey-Owens 
process, and the Pittsburgh Plate Glass process. 

THE Fourcau.T Process. In the Fourcault process the 
glass is continuously forced up through a slot in a refrac- 
tory body and the blank so formed is continuously stretched 
to its desired dimensions in a heated vertical chamber as fast 
as formed, the tension being applied to the glass sheet by 
means of rolls which bear on either side of the sheet and 
elevate it through the “lehr,”’ which consist of a series of 
vertical chambers having progressively lower temperatures, 
superimposed one above the other. The glass emerges above 
the top of this series of chambers annealed, and cooled 
enough to be cut into sheets of standard sizes.° 

THE Lipspey-OwENs Process. In the Libbey-Owens 
process the sheet is drawn directly from an open bath of 
molten glass, reheated, and bent over a roller which changes 
its direction of movement from a vertical to a horizontal 
plane; it then passes over a continuously moving flattening 
table and through a lehr in which it is supported on a series 
of rollers and in which it is annealed and allowed to cool 
down to the proper temperature for handling. The width 
of the sheet in the Libbey-Owens process is maintained by 
means of two pairs of knurled rollers, one on each edge of 
the sheet, which grip the sheet, roll down the edge, and 
maintain its width and flatness.° 

THE PiIrTspuRGH PLATE GLass Process. In the Pitts- 
burgh Plate Glass Ccmpany’s system of manufacture the 
sheet is drawn directly from the bath of glass, and its posi- 
tion in the bath is determined by means of a submerged bar, 
which prevents it from wandering back and forth. - Its width 
is maintained by means of a tension in the edge, which is 
regulated by means of two hemispherical-shaped pieces 
which partially surround the edges and prevent them from 
beccming too cold.’ 

The drawn sheet is elevated through a vertical lehr similar 
to the one used by the Fourcault process, and the glass is 





_ *This process is frlly described and illustrated 
in 1923 by the Pittsburgh Plate Glass Company, 
This catalog is to be fownd in most libraries. 

5 See U. S. Patent to Fourcault, No, 901,800. 

e See ov. 4 — to Care. Pm 1,248.09, 

7See U7. S. Patents to Slinoluff. Nos 1 5°9 513, 1.364 875 ri 544,94 
and U. S. Patent to Koupal, No, 1,598,730. edits it 


in a catalog published 
beginning on page 173. 
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cracked off at the top by heated ribbons which clamp the 
glass and sever it from the advancing sheet.® 

In all of these processes the glass to supply the bath from 
which these sheets are developed is made in a continuous re- 
generative tank furnace, which is too well known to require 
description. 

However, the requirements as regards quality for the man- 
ufacture of glass of this description have led to a very high 
development in both the efficiency of the tank and the quality 
of the glass which they produce, and the fact that the glass is 
entirely handled by niachinery has resulted in the production 
of wider and wider sheets and thicker and thicker glass, so 
at the present time it is practical to make sheets of almost 
any desired width and thickness by these drawing methods. 


Former Method of Manufacturing Plate Glass 


MELTING. In the manufacture of plate glass, the third of 
the processes mentioned, instead of the glass being melted in 
a continuous tank furnace it is usually melted in pots or 
specially prepared crucibles, which are situated on the hearth 
of a regenerative furnace of a special type; the sides of this 
furnace are full of openings, enabling the pots to be easily 
removed, and the openings are closed by large clay doors 
called “‘tuilles.” 

In these furnaces the batch, which is more carefully selected 
than for window glass, is charged into the pots through open- 
ings in the doors, thoroughly melted and refined at a tem- 
perature of approximately 2,600 deg. fahr., after which the 
furnace and pots are allowed to cool down to a casting tem- 
perature of approximately 2,200 deg. fahr. The tuilles are 
then lifted and the pots removed by huge clamps, which until 
the beginning of the present century were mounted on wheels 
and operated manually. The pots being withdrawn, they are 
thoroughly cleaned, clamped into a pair of teeming tongs, 
and lifted to a height above the casting table sufficient to 
enable the glass to be poured on its top in front of a roller. 

CasTING. Previous to 1900 this casting table was situated 
opposite an oven, the hearth of which consisted of bricks 
loosely laid in sand which had been carefully dressed when 
cold so as to present a perfectly flat surface to support the 
glass, the oven having been heated to a temperature at which 
the glass would still be more or less plastic. This casting 
apparatus consisted of a cast-iron roller placed on a cast-iron 
table mounted on wheels on a track, which enabled it to be 
brought successively in front of one oven after another. 

The cast-iron roller on this table was supported upon two 
metal strips called “trams,” equal to the thickness of the 
glass desired, and spaced apart a distance equal to the width 
of the desired plate. 

The pot, which was supported for lateral movement across 
the table in a pair of tongs which would permit of the tilting 
of the pot, was placed adjacent to one end of the roller and 
tilted to allow the glass to run out on to the table in front of 
the roller. At the same time the pot was pushed from one 
end of the roller to the other in such a manner as to spread 
the glass as evenly as possible on the table in front of the 
roller. The roller was then caused to pass over the glass 
so as to roll it out into a sheet in the same manner in which 
pie crust is rolled. The roller was then removed and the 





* See U. S. Patent to Slingluff, No. 1,373,533. 


glass shoved into the preheated kiln. These kilns usually 
would receive three or four plates of glass, the first being 
shoved to the back of the kiln and the others placed suc- 
cessively in front of it. 

ANNEALING. When the kiln was filled with these plates 
of glass, the opening was closed and as nearly hermetically 
sealed as could be done, the fires turned off, and the kiln and 
plates allowed to cool to normal temperature, the process re- 
quiring three or four days to accomplish. The glass was then 
withdrawn, trimmed on its edges, and taken to the rough- 
glass storage, which was at one end of the casting hall ad- 
jacent to the grinding shed. This work all being done man- 
ually and the surroundings being very hot, the men worked 
stripped to the waist, and the red glow from the furnace on 
their steaming bodies presented one of the most picturesque 
sights known to any industry. 

GRINDING AND POLISHING. This rough glass was then 
cemented to the tops of rotating tables. Carriages having 
runners mounted thereon, shod with cast-iron shoes, were 
then placed over the glass and its surface reduced to a plane 
by the application of abrasives and water between the top of 
the glass and the bottom of the cast-iron shoes. The glass 
was then turned over and ground on the second side, after 
which it was taken to the polishing shop, cemented to a sepa- 
1ate table, and polished by means of the application of rouge 
to rubbing blocks shod with felt. 

Improved Plate-Glass Casting and Annealing 


About the beginning of the present century the first great 
improvement in the manufacture of plate glass took place in 
the substitution of huge traveling power-driven cranes for 
taking the pots from the furnace and pouring them on the 
table, the introduction of a continuous lehr for annealing the 
sheets, and the substitution of rotary polishers and transfer 
tables in the grinding and polishing operation. This process 
is admirably described and illustrated in the Pittsburgh Plate 
Glass Company’s catalog of 1923, and has continued to be 
the process by which most of the plate glass has been made 
up to the present time. 


Changed Demand for Sizes of Plate Glass 


Until the advent of the automobile, and especially the 
closed car, the bulk of the demand for plate glass was for 
very large sizes such as that used in store fronts, so that all 
the rough plates of glass were cast in sizes containing 200 
sq. ft. or more. After this glass was ground and polished it 
was carefully inspected and the defects cut out so as to leave 
the largest plates possible, which left the small glass as a sort 
of by-product for which the demand was far from equal to 
the supply; but the coming of the automobile soon changed 
the character of the sizes in greatest demand, so that it soon 
became necessary to cut up these large sheets into smaller 
sheets to supply it. This shift in the market conditions made 
it possible to start with sheets of much smaller dimensions 
than before. Consequently new systems of manufacture be- 
came possible that would not have been commercially suc- 
cessful in the early days when the demand was almost en- 
tirely for large-size sheets. 


Plate Glass from Continuous Tanks 


The improvements in the continuous-tank construction 
and the quality of the glass which it produced had been de- 
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veloped to meet the requirements of the various new methods 
of drawing window glass, so that it was practical to draw 
glass of sufficient thickness to enable it to be subsequently 
ground and polished to form plate glass. The trouble, how- 
ever, with these methods of forming the rough sheet to be 
subsequently ground and polished was that bubbles or seeds 
or any defects in the body of the glass in the tanks were 
drawn out into long lines which magnified the defects in the 
resulting plates so that only a very limited amount of the 
melt drawn could be used for plate-glass purposes, the re- 
mainder having to be sold as window glass. The various 
manufacturers therefore began to experiment’ on rolling proc- 
esses which might be attached to the tank furnaces, which 
processes, by eliminating the stretching, would leave the 
bubbles and other defects more inconspicuous than in the 
drawing method. The result of this experimentation has 
been that tank furnaces are beginning to be used to some 
extent in the manufacture of plate glass. 


Method of Casting Continuously from Tank 


One of the most successful of these processes consists in 
forcing a stream of molten glass through a refractory slot 
which gives it the preliminary shape, and then immediately 
before the glass has the time to chill, passing it between a 
pair of rollers to give it more accurate dimensions, stretching 
it slightly to make it flat, and then passing it through a con- 
tinuous lehr wherein it is supported on a series of rollers 
placed close together so that the resulting sheet is straight- 
ened in its path from the hot end to the cold end and an- 
nealed and gradually cooled. In this way a continuous rib- 
bon of glass is made that is hundreds of feet in length and 
up to ten feet in width.” 

One would suppose it to be a very simple problem to de- 
velop a system of manufacture of this kind inasmuch as it 
seems a direct and simple thing to take the product of the 
tank, which has reached a high state of development, run it 
through a pair of rollers (a process which is commonly used 
in many metallurgical operations), and then anneal it, all 
of which operations are well known. However, to get a 
product good enough to be used for polished plate glass is a 
very difficult operation, indeed, and has required no end of 
research and experimentation, to say nothing of the expendi- 
ture of vast sums of money. 

To describe the highly organized mechanism which pro- 
duces this result weuld transcend the legitimate limits of a 
paper of this kind. The author will therefore briefly outline 
the various steps in the process, referring wherever possible 
to patents which describe in detail some of the various de- 
vices which have been suggested to meet the difficulties 
involved. 

Batch Handling 

The materials for the batch consisting of sand, lime, soda 
ash, salt cake, arsenic, and charcoal, are all brought in cars 
to the batch house, where they are dumped, dried, and 
elevated into large storage bins. From the bottom of these 
bins the various materials are drawn off in proper propor- 
tions, mixed in a rotary mixer which is mounted on a car to 
enable it to pass in succession under the various bins, and 


®See U. S. Patent to Hitchcock No. 1.538.327, and U. S. Patents to 
Hrritty Nos. 1,532,134, 1,560,077, 1,590,820, 1,560,078, 1,560,079, and 


after mixing the batch is deposited in the hopper of an 
elevator and conveyor system which ultimately deposits it 
in measured and timed quantities into the end of a large con- 
tinuous regenerative glass tank. 


Forming the Sheet 

There the glass is melted, refined, and discharged through 
a slot to a pair of water-cooled rollers where it is given 
accurate dimensions, and from which it passes into a con- 
tinuous roller lehr, the peripheral speed of the rollers of 
which is slightly greater than that of the rollers which 
define the sheet. This difference in speed is controlled so that 
the operator can take the glass away from the defining rollers 
at a speed just sufficiently greater than the speed at which 
it is formed so as to straighten out any wrinkles which may 
result in the forming operation. Rollers for defining this 
sheet have to be approximately of a uniform temperature 
from end to end in order to give the best results. To ac- 
complish this has required no end of experiment.” The 
most satisfactory rollers for this purpose are described in a 
U. S. patent issued to Hitchcock (No. 1,657,212). 

The problem of expansion in a lehr long enough to handle 
the output of large tank furnaces constitutes a serious prob- 
lem and has been met by cutting the lehr up into a series of 
sections with elastic connections between them, and driving 
them by means of a long shaft running from end to end of 
the lehr, each element in the lehr having a separate driving 
mechanism taking off from the shaft. 

The controlling of the temperature, and the elimination 
of the strain in the glass in a long ribbon of this kind are 
also serious problems and require very accurate temperature 
control. This is accomplished by means of a series of 
thermocouples placed in the various sections of the lehrs 
which accurately record the temperature at a central point, 
and having a sufficient number of independent heating units 
to correct the temperature wherever necessary. 


Testing for Annealing 


At the one end of the lehr where the sheet emerges from 
the tunnel, is placed a large polarizer which produces a 
sheet of polarized light through the glass as it travels along. 
On one side on a swinging arm is a Nicol prism, which 
enables the operators to study carefully the strain in the 
glass by analyzing the polarized light passing through it. 


Inspecting the Sheet 


The sheet then passes into a dark room which is provided 
with a unique system of lighting, the light all being pro- 
jected through the edge of the sheet on either side. This 
light impinges on all the defects in the glass and magnifies 
them so they are easily seen by a person walking on the 
glass. In this dark room an operator marks the defects 
that need to be cut out and also indicates the points at which 
the sheet should be cut in order to eliminate them. 


Cutting Out Defects 


After the glass passes out of this dark room it comes on 
to a cutting table where it is cut to the desired length and 
then transferred to an elevated platform which is adjacent to 
the end of the train of tables which carry the glass through 
the subsequent grinding and polishing operation. 














108 THE GLass INDUSTRY 





VoL. 9, No. 5 





In a continucus system of casting it is imperative that 
there shall be no interruption in the movement of the glass 
once it is started, so there are provided two motors to drive 
the casting rolls and the lehr mechanism, either one of 
which will be able to do the work should anything happen 
to the other, and an ample storage battery automatically 
cuts in should the power go off. 


Continuous Grinding and Polishing 


Starting with a ribbon of glass which has given dimen- 
sions, it is a simple matter to cut it into standard lengths 
so that instead of having a big variety of sizes which it is 
necessary to grind and polish, practically all of the glass 
which goes into the grinding and pelishing departments is 
of a standard size. It is possible to lay a product of this 
kind on a continuous grinding table and pass it succes- 
sively under a series of motor-driven grinders, where the 
glass is first ground plane and given a fine smooth, and 
then polished. The grinding and polishing departments are 
situated in a long building located between two continuous 
casting units so that the glass can be taken direc:ly from the 
ends of the lehrs and delivered to the grinding tables. This 
grinding and polishing apparatus consists of four parallel 
tracks running from one end of the building to the other, 
two being used to support the tables during the grinding 
and polishing operation, and the other two for the return of 
the tables from the polishing end to the grinders'’ 


Laying the Rough Glass 


The rough glass being delivered at a central place, which 
is at one side of the place where it is laid at the beginning 
of the grinding, a simple mechanical device takes the glass 
directly from the end of the lehr and deposits it on to the 
tables on which it is to be ground. 


The Grinder Tables 


These are cast-iron tables mounted on wheels provided 
with Timken roller bearings. The bearings are placed in 
thimbles which are eccentric to the holes in the frame of the 
tables, so that by rotating them’ it is possible to adjust the 
tables accurately for height.11_ These tables are provided on 
each end with flat dowels so placed that when two tables 
are shoved together, their top surfaces register perfectly, and 
by the adjustment in the wheels it is possible to make the 
cars both bear equally upon the track upon which the tables 
are mounted. ‘The track is laid perfectly level and secured 
to steel framework, so that as the tables start from one end 
of the grinding shop to the other end of the polishing shed 
they move in a straight line with their tops always in the 
same plane. They are driven by a large spur gear which 
meshes into a rack secured to each table, so that they are 
pushed from the laying yard to the stripping yard at the 
other end of the polishing shop. 

The tables are also held together by means of special 
couplings consisting of latches which are easily brought in 
contact, and then they are clamped together by the move- 
ment of a lever which is eccentrically mounted in the eye 


% This general scheine is described in U. S. Patents to Fox, Nos. 1,492,974 
and 1,554,804, U. S. Patent to Fox et al., No. 1,610,366, and U. S, Patent 
to Evans, No. 1,657,206, 


4 See U. S. Patent to Evans, No, 1,583,785. 


of the latch, so that when the lever is pulled it clamps the 
tables securely together.'* 


The Grinder Runners 


Spaced apart over the tops of the tables which carry the 
glass as it passes through these processes are a series of 
resiliently supported and detachably mounted grinder units 
driven by motors, each grinder runner being mounted to 
permit a limited universal movement,’* and fed with sand 
or other abrasive, each successive runner receiving a grade 
of abrasive finer than the one preceding. This sand is fe 
through the center of the runner and is distributed by means 
of cast-iron blocks attached to the runner bottom. It is nec- 
essary that the runner iron should be so distributed on the 
bottom of this runner as to equally distribute the sand over 
the glass and at the same time present to each square inch 
of the glass the same amount of grinding effect in order 
that the resulting surface of the glass shall be perfectly plane. 

The successful handling of the abrasive for this operation 
requires a complicated apparatus which will be dealt with 
later. 


The Polisher Runners 


After the glass has been thoroughly jointed and the 
plaster given time enough to harden, the train of tables 
passes under a series of polishers which are substantially 
the same as the grinders except that the runners which apply 
the rouge to the glass consist of a series of spiders carrying 
loosely mounted pins which are free to move up and down. 
On the bottom of these pins are a series of cast-iron blocks 
with felt attached to their lower faces. 

Rouge in various qualities is fed to the felted runners in 
quantities suitable to the work required of it. It is quite 
imperative that the amount of rouge fed to the runner should 
not be sufficient to burn the glass before it has been thor- 
oughly polished, and also quite necessary that the block 
should be kept soft at all times to prevent sleeking the glass, 
which will occur if the proper composition of rouge is not 
fed to the blocks. 


Transferring of Tables 


After the glass has passed under a series of these runners 
it becomes polished and passes out into the stripping yard 
where the tables are disconnected from the train by a small 
electric locomotive, drawn on to the transfer table,"* and 
transferred to another track on which they are shoved and 
where an endless chain picks them up and returns them to 
the laying yard at the other end of the grinding and polishing 
shop. 


The Turnover Yard 


The glass is here turned over by a machine identical with 
the one which originally laid the glass on the first side. 
This machine consists of a traveling crane on which is a 
vacuum-cup frame mounted on a trolley and provided with 
a hoist. On the lower side of this frame are a series of 
vacuum cups which, when allowed to come down in contact 





™See U. S. Patent to Fox, et al., No. 1,610,366. 
See U. S. Patent to Soderberg, No. 1,580,175. 
See U. S. Patents to Evans, Nos. 1,577,457, 1,596,604, and 1,598,763. 
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with the upper surface of the glass and the air is exhausted, 
fasten themselves to the sheet securely. The frame is then 
lifted to remove it from the tables, and the sheet of glass 
is transferred into a U-shaped frame while it lies in a hori- 
zontal direction. The vacuum cups are then released and 
the U-frame rotated through an angle of 180 deg., and the 
vacuum frame is again dropped on to the top side of the 
glass which was originally the bottom. It is then taken out 
of the U-frame and carried over to the waiting tables, to 
which it is cemented as was done in the first place.’” 


Stripping, Dipping, and Cleaning 


After the glass has been laid on the second side and the 
plaster allowed to set, it is run through a second series of 
grinders and polishers and comes out at the further end of 
the second group of polishing machines a finished product. 
Here the glass is lifted from the table by means of a vacuum 
frame and piled on racks, which when full are picked up by 
cranes and lowered to the floor below and placed in a tank 
of weak muriatic acid and left there long enough to change 
the sulphate of lime to muriate of lime, whch latter is soluble 
in water and enables the glass to be more easily washed and 
cleaned. 

The glass having been taken out of the acid tanks, it is 
rinsed in clean water and then transferred to other cars 
which carry it to the cutting room where it is inspected, 
sorted, and cut to size. 

This process goes on continuously for twenty-four hours, 
except that the warehouse where the glass is inspected and 
cut is run on an eight-hour basis, the glass accumulating 
during the night being stored on cars. 


Grading and Handling the Abrasives 


Returning to the grinding and smoothing operation— 
which is the prime essential to the success of the whole 
process—it is necessary in a plant of this kind to feed to 
the various grinders large quantities of abrasive per minute 
in various sizes. In order to accomplish this a device has 
been perfected which takes the rough sand, pumps it into 
a large inverted cone where it is separated into grades, and 
these grades are automatically fed from the cone to the 
grinders, each grade being taken from a different position 
in the cone. The sand which feeds the first grinders being 
the coarsest, is taken from the inverted cone at its apex; the 
subsequent grinders are fed with grades of sand taken from 
positions higher up in the cone, that is, further away from 
the apex, each grade of sand being finer than the one pre- 
ceding due to the fact that the upward velocity in the cone 
decreases as the area increases and the various volumes of 
sand and water are removed and fed to the grinders.’*® 

The flow of coarse sand to the system is regulated by auto- 
matic means of measuring the density of the grinding sand in 
the apex of the cone. Also automatic means are provided 
for regulating the velocity of the pumps to insure a constant 
overflow from the top of the cone. A description of this 
device would require more space than could be devoted to 
it in a paper of this kind. 

The mechanism which drives the train of grinding tables 





8 See U. S. Patent to Heichert, No. 1,519,256. 


% See U. S. Patents to Hitchcock, Nos. 1,596,658, and 1,629,502, dt 
Soderberg, No. 1,556,730. mites ae 


is also provided with two motors connected through ratchets, 
so that should anything happen to one of the motors the 
other will continue to drive the system; these motors are so 
connected through relays that if the power goes off which 
supplies them, all of the grinding and polishing elements 
are automatically raised up out of contact with the glass. 

Relays placed in the power circuits of each of the grinders 
and polishers automatically raise their respective runners 
whenever their motors cease to function from any cause 
whatsoever. 

Casting Pots Between Rolls 

The use of a tank furnace for the making of glass of the 
very highest grade presents certain difficulties. When the 
tank is new and the blocks of which it is built are in per- 
fect condition, the quality of all of the glass produced in it 
is apt to be satisfactory if other conditions are what they 
should be; but the amount of glass of satisfactory quality 
becomes less and less as the blocks wear away, entailing a 
very large shrinkage and resulting in higher and _ higher 
cost, until it becomes necessary to put out the tank and 
rebuild it. 

The making of glass in pots is not open to this objection, 
hut in casting it on a table as was done in the old process 
the mechanical qualities of the sheet are not nearly as good 
as where the glass is rolled between two rollers. A device 
for rolling flat glass in very long sheets has therefore been 
developed which combines the advantages of a pot furnace 
for making glass of high quality with the advantages of the 
continuous rolling process in producing a sheet of uniform 
thickness. 

It will be readily understood that if the glass is cast 
absolutely uniform in thickness it can be cast much thinner 
than where the thickness varies considerably, so that not 
only is the cost of the additional metal which goes into the 
thicker sheet saved, but also the cost of grinding away the 
superfluous glass. 

In order to accomplish this result one of the most success- 
ful systems consists of a large hollow roller which is con- 
tinuously rolling on a pair of shafts which support it from 
the inside. Above this roller is another roller which is 
continuously turning and which is spaced a distance from 
the big roller necessary to get the thickness of glass required. 

The glass is melted in pots exactly the same as if to be 
cast on a table, but is teemed between the large and small 
roller and rolled at a high velocity, producing a sheet 60 or 
70 ft. in length and of the required width and thickness. 
This sheet is fed into the hot end of a lehr on a series of 
rollers which have a peripheral speed equal to that of thé 
big roller on which this glass is dumped, but as soon as the 
sheet is perfectly formed, these rollers, by means of auto- 
matic devices, are slowed down to the speed of the roller 
lehr through which the glass is fed, annealed, and cooled, 
as in the continuous process.'7 By this method sheets of 
very accurate dimensions are made, and this has contributed 
largely to the improvement on the old method. The glass 
cast in this manner can be ground either on the old rotary 
grinders and polishers, or it can be ground and polished in 
a continuous machine like that described in the tank 
process. 


17 See Reissue of U. S. Patent to Showers, No. 16,755, Showers P. 
No. 1,579,666, and U. S. Patent to Hitchcock, No. 1,638,769, 
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Suppliers of Raw Materials Welcome Control 


There was a time—and that not very far distant—when 
the glass manufacturer suffered severe losses from time to 
tire, due to imperfection of raw materials, sold to him by 
unscrupulous manufacturers or dealers. But this condition 
is a thing of the past. Improved methods of production, of 
mining, refining and purification, careful supervision of 
every step in the manufacture of raw materials, or in their 
production from mines and quarries have made imperfections 
in them a rare occurrence. Today the purity and constancy 
of the raw materials leaves little to be desired. 

The explanation of this fortunate state of affairs is 
obvious. There is too much competition, there is too much 
striving for business, even for small orders that cannot 
possibly be a source of profits, to offer anything but ma- 
terials of the highest grade of purity. If material is found 
to be other than represented, there are competing firms, ready 
to supply the demand, and willing to guarantee purity and 
chemical composition of the materials offered for sale. 

It is the man who supplies the chemicals to the glass 
industry, who is doing the worrying today. Every time 
a pot of glass is faulty, which may be due to a number of 
causes, the source of the trouble is sought where it is most 
unlikely to be: in the materials used. It does not occur 
to the glass maker that mistakes in weighing the materials, 
poor mixing, faulty batch proportions, lack of temperature 
control, bad annealing, etc., may be the reason of his failure 
to obtain the best results. 

This is quite understandable. It is human nature to look 
for the causes of failure outside of one’s self. The glass is 
of poor quality, therefore it must be the soda ash, the sand, 
the feldspar, that are at fault. The color is poor, therefore 
the decolorizer must be to blame. The materials are ex- 
amined in a cursory manner. Slight differences in color, 
fineness or texture are pointed out, and are made to appear 
as causes of the difficulty. It helps not to remonstrate that 
slight differences in the points mentioned may have nothing 
whatever to do with the chemical composition and purity. 
Frequently a carload of material is refused on some pretext, 
found later to have no foundation whatever. 

The conscientious manufacturer of raw materials is in 
this manner subjected to a great deal of unnecessary worry 
and trouble. Time and again it happens that chemical 
analysis of materials, said to cause defects in glass, show 
them to be exactly as represented, and to come up in every 
detail to the requirements as to composition and purity. 

This reduces the already slim margin of profit to the 
vanishing point, or may turn it into an actual loss. Materials 
should never be refused for any reason but well substantiated 
complaints. 

It is mainly for this reason that the manufacturer of raw 
materials for the glass industry welcomes the employment 
by glass manufacturers of competent chemists. They know 
full well that they can only gain by careful, accurate super- 
vision of the materials furnished. The majority of them 
know that their materials can stand the most rigid tests as 
to composition and purity. They realize that scientific con- 
trol will prevent many an unfounded and unjust complaint, 
that is now cutting heavily into their profits. 
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Technical Consultation Service 











Glass Wool As Heat Insulating Material 


Question 114.—How is glass wool made and how is it applied 
to steam pipes? 

ANSWER.—Glass wool is being used for heat insulation to some 
extent. Its properties are such as to make it highly desirable. It 
will stand high temperatures, is proof against fire and moisture 
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FIG. 1 FIG. 2 


and has a low specific heat. Glass wool is not subject to decay 
and rodents will not attack it. ;. 

The material compares favorably with powdered cork, Sil-O-Cel 
powder, slag wool, magnesia and asbestos. 

Glass wool is made by melting cullet (broken glass) in a tank 
(Fig. 1), having openings in its bottom. A revoluble cylinder is 
located below the tank. The glass 
drops, flowing out of the openings, 
draw glass threads which are wound 
up around the cylinder (Fig. 2) when 
the drops are in contact with the 
surface of the cylinder. 

The molten glass flows out through 
the openings either by its own weight : = 
or with the aid of pressure. A form = N= 
of construction of an apparatus in 
which pressure is exerted upon the , 
glass mass is shown in Fig. 3. 

The method of covering a steam 
pipe is shown in Fig. 4. (A) is the 
glass wool, which is applied to the 
steam pipe (S) in the form of long \ 
threads. To keep the layer of glass 
wool in place, it is first tied with + b 
pieces of string, and subsequently a FIG, 3 
layer of metal gauze (B) is wound : 
around the glass wool. The whole is then covered by a layer of 
plaster of Paris (C), which is first mixed with water containing 
a certain amount of glue. After the plaster. has hardened, it is 
surrounded by a layer of cotton fabric (D). The latter can be 
painted in any color desired to distinguished it from other pipes. 




















FIG. 4 


Heat insulation thus made will not easily break, it can be ham- 
mered, without danger of cracking. In this respect it is to be 
preferred to other insulating materials, which break on slight 
shocks. 


QveEsTion 115: Please advise me as to the chemical composition 
of glass suitable for the manufacture of electric insulators? 
Answer: A glass which has very high insulating power, low 
coefficient of expansion and great stability is described by Fred M. 
Locke, of Victor, New York as having the following composition : 
Silica (SiOz) 78.73% 
Oxides of Iron and Aluminum (Fe,O, + AI.O,) 0.86% 


PRE CNENY: ia pbc hess Vena heees vena san ke< ae. 1.33% 
Ss I CREM Sino 6 vice ctxicceckwas 4.24% 
Protansk Oma CIID i éiscac vs pcews kceaccvnce 0.62 % 
Bear Ne ERD ea ace acoxteences se leas 14.22% 


Modern Glasshouse Refractories 


A paper presented by S. R. Scholes of the Federal Glass Com- 
pany, Columbus, O., at the February meeting of the Refractories 
Division of the American Ceramic Society at Atlantic City de- 
scribed improvements made during the last few years in glass plant 
refractories. 

Dr. Scholes classified the refractories used in glass works as 
including walls for molten glass containers, walls to retain heat 
or convey flue gases, fuel gases and air for combustion, etc.; 
brick and tile for heat storage and transfer, in the checkers of 
regenerators or recuperators. 

Because of the great increase in the production of tank glass 
and the high temperatures at which tanks are now operated much 
attention has recently been given to the subject of refractories. 
Considerable research work following the discovery of mullite 
and its identification as the stable compound in fire clay bodies, has 
been carried on with satisfactory results. Mullite is now being 
largely utilized in various types of tank blocks and one concern 
has successfully developed a process oi casting the block from 
fusion, producing a massive structure of crystalline material in 
a glassy matrix. Another concern binds mullite crystals with 
clay. A third uses an organic compound for molding, and depends 
on the interlacing of the crystals for final structure. Tests have 
shown these blocks to be of superior quality. Improved methods 
of mixing raw materials and forming the block and better firing 
have resulted in adding to the useful life of the refractories. 

The point was made by the author that if the various types 
of newly developed blecks are to give, say twice the service of 
the blocks formerly used, it is obvious that the other parts of 
the tank must be made to endure for the same period. Some 
thought must be given to the question of the durability of silica 
brick for crowns, jamb-walls, and fire brick for up-takes, checker- 
chambers and checker brick. 

With the long-lived new blocks in use there will be a tendency 
on the part of the manufacturers to force still greater tonnage 
through the tanks at higher temperatures and this means that 
better refractories will be demanded in all parts of the structure. 
Assuming that furnace repairs will be necessary at much less 
frequent intervals than formerly, the increased cost of better 
refractories all through the structure will be more than off-set. 

The author discussed the subject of insulation of furnace crowns, 
jamb-walls, regenerator chambers, etc., and believes that this is 
a field offering attractive results. The salvaging of a large part 
of the heat now lest by radiation makes insulation a very 
economical proposition A further advantage of insulation is in 
places where higher temperatures are required or constant 
temperature desired. 


Still another advantage is, that retaining more of the heat in 
the furnace would have a very beneficial effect on the workmen 
who would enjoy greater comfort and could accomplish more 
accurate and speedy results if relieved of the oppressive heat 
incident to glass working processes, particularly in summer 
weather. 


To accomplish these results a refractory brick would be neces- 
sary capable of bearing a load and resisting the fluxing action 
of batch fumes and dust while sustaining a temperature of 2,700 
deg. F. or higher throughout the brick. 


Clinical Thermometers 


A conference of producers, distributors and users of clinical 
thermometers approved a standard establishing minimum require- 
ments in quality, effective October 1, 1928. One year will be 
allowed for clearance of stocks. 
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FLowInNG AND Drawinc Continuous SuHeer Grass. U. S. 
1,663,628. Mar. 27, 1928. Enoch T, Ferngren, Toledo, O., assignor 
to Libbey-Owens Sheet Glass “ 
Co. Filed 10/20/22. The : 7k a ae 
method of producing sheet glass, 
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which consists in providing a A; Th 
constant flow of molten glass BE I 
through a containing receptacle, 3 j ‘ 
retarding the central portions of Se f mm 


the flow to compensate for the 


retardation caused by the sides : —> 
of the receptacle, and flowing — 1/ y; 4 
this uniform stream of glass vf 


over and under a _ detached . 
overflow lip at the end of the receptacle, the glass sheet being 
drawn from the uniting streams at the lower edge of this lip. 





MANUFACTURE OF RAW PLate GLAss ON MULTIROLLER GLAss- 
Macuines. U. S. 


ROLLING 1,665,427. April 10, 1928. Lam- 
bert von Reis, of 
Herzogenrath, 
Germany, as- 
signor to Maats- 
chappy Tot Be- 
heer en Exploit- 
atie Van Oc- 
trooien, Amster- 
dam, Nether- 
lands. Filed 
11/5/26. A mul- 
ti-roller glass 
rolling machine 
for manufacturing 
raw plate glass, 
comprising a tilt- 
able receiver for 
the molten glass 
mass to be rolled 
out, a tiltable rolling mechanism, chutes and guide rollers for guid- 
ing the glass plates emerging from the rolling mechanism, and 
means adapted to be connected with and disconnected from the said 
chutes for altering the length and accordingly the inclination and 
height of the chutes. 




















MACHINE FOR ROUNDING THE Epces or GLAss SHEETs. U. 
S. 1,665,040. Apr. 3, 1928. William Owen, Pittsburgh, Pa., as- 
signor to Pittsburgh Plate Glass Co. 
Filed 4/8/26. A machine for round- 
ing the edges of glass sheets, com- 
prising an abrading wheel provided 
with a plurality of circumferential 
grooves, a corresponding plurality of 
pairs of roughing wheels arranged 
in series in staggered relation in 
advance of the grooved wheel, and 
means for supporting and carrying 
a plurality of sheets of glass in 
parallel relation over the roughing 
wheels and then over the grooved 
abrading wheel, the members of 
each pair of roughing wheels hav- 
ing their axes of rotation oppositely 
inclined obliquely to the plane of the sheets, so that the face of 
one of each pair of roughing wheels engages one of the corners 
at the edge of the sheet, and the other wheel of the pair engages 
the other corner at such edge of the sheet. 








MANUFACTURE OF STRENGTHENED Giass. U. S. 1,665,413. April 
10, 1928. Percy Herbert Head, of Attenborough, England. Filed 
4/4/27. Laminated glass, comprising a plurality of sheets of glass 
having interposed between adjacent sheets a celluloid strengthening 
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Recent Patents 


NEW INVENTIONS DESIGNED TO IMPROVE GLASS AND THE MEANS OF PRODUCING IT 
Complete copies of U. S. Patent Specifications may be obtained from the Commissioner of Patents, Washington D. C. Price 10c each 
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sheet, a cementing material for uniting said celluloid sheet to the 
glass sheets, and a combined solvent and chromatic stabilizing 
mixture comprising industrial spirit, amyl acetate, and tetrachlore- 
thane in substantially the proportions of 3 parts of industrial spirit, 
3 parts of amyl acetate, and 2 parts of tetrachlorethane. 





Process AND APPARATUS FOR GRINDING AND POLISHING GLAss. 
U. S. 1,665,117. Apr. 3, 1928. Frank Edwin Slocombe, of Kirk 
Sandall, England, assignor to Pilkington 
Bros., Limited. Filed 11/6/24. Appa- 
ratus for grinding and polishing plates 
of glass, of the type in which the glass 
is laid on tables which are rotated un- 
der grinding and polishing runners to 
effect the grinding and polishing, com- 
prising a truck carrying each table, 
means on each truck adapted to rotate 
the table, rails on which the trucks are 
adapted to travel, means operative to 
move the trucks along the rails, a grind- 
ing runner frame and a polishing run- 
ner frame adapted to travel with each 
table during the operative course of each 
runner frame, a runway for the grinding 
runner frame and a runway for the polishing runner frame, the 
said runways forming each a closed circuit of which a portion is 
adapted to support the runner frames while traveling with the 
tables while the remainder is a return circuit. 

















1,665,362. 


Giass Freeper. U. S. April 10, 1928. Victor E. 
Hofmann and Leonard D. Soubier, Toledo, O., assignor 
to the Owens Bottle Co. Filed 


3/27/24. Apparatus for feed- 

oa ing mold charges of molton 

Ps glass, comprising a container 

a 2. 48 for the glass having a sub- 

ry. 2| merged lateral discharge out- 

i>: g let, a spout communicating 

= Sa ig with said outlet and terminat- 

Ve bs) tsa ing in a downwardly opening 

f se 2) orifice, an impeller disposed 

V Uy in said container, the said im- 

peller having a rounded pro- 

jection at its lower end 

adapted to enter the inlet 

portion of said spout, means for periodically oscillating the im- 

peller toward and from the outlet, and means for severing mold 

charges from the glass discharged from said spout at 
oscillation of the impeller. 
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Decoratinc Apparatus. U. S. 1,665,321. April 10, 1928. Alvah 
C. Parker, Toledo, O., assignor to Libbey Glass Manufacturing 
Co. Filed 3/25/26. In 
apparatus of the cher- 
acter described, a rota- 
table vacuum chuck 
adapted to hold a glass 
article to be decorated, 
means for imparting a 
step by step rotation to 
said chuck, a_ bracket 
having a__ horizontal 
slideway therein, a slide 
in the slideway, said 
slide being provided 
with a vertical slideway, a carriage mounted for reciprocation in 
said vertical slideway, a holder mounted for substantially horizontal 
reciprocation in said carriage, stylus points on said holder adapted 
to contact an article on said chuck in one position of said holder, 
a vertical shaft, a cam on said shaft adapted to reciprocate said 
slide, a horizontal shaft geared to said vertical shaft, a cam on said 
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horizontal shaft beneath said carriage and a roller on said carriage 
in position to rest on the last said cam, said roller being elongated 
so as to continue to rest on said cam when the slide is reciprocated 
horizontally. 


Gvass-GRINDING MACHINE. U. S. 1,663,320. Mar. 20, 1928. 
Edgar R. Stoddard and Louis C. Zilky, South Bend, Ind., assignors 
to the Studebaker Corp. Filed 6/11/25. 
In a machine for grinding the edges of 
glass sheets, a stationary base provided 
with a carriage, a table provided with a 
groove, a grinding wheel positioned in 
line with said groove and projecting from 
beneath said table, means on said carriage 
for holding a sheet of glass in upright 
position with the lower edge thereof in 
said groove and for holding it against 
relative movement in relation to said car- 
riage, and means for moving said car- 
riage back and forth across said base 
whereby an edge of the sheet of glass may 
be moved across said grinding wheel in 
contact therewith to grind the same. 











MACHINE FOR FINISHING GLAss TUBES, Bars, VIALs, BorTLes 
Mar. 27, 


AND THE Like. U. S._ 1,664,154. 1928. Leon 
Jean Broche, Vineland, N. J., 
assignor, by mesne assign- 
ments, to Kimble Glass Co. 
Filed 3/23/27. A hopper or 
container adapted to deliver 
glass rods, bars or tubes one 
at a time to paired conveyer 
screws, each screw having a 
continuous thread similarly 
changing in pitch at a point 
intermediate its ends, one 





screw of each pair being provided with a right-hand thread and the 
other with a left-hand thread, and the two screws being arranged to 
rotate in relatively opposite directions; means for suitably heating 
said rods, bars or tubes during their lateral advance, effected by the 
screws; means for applying a longitudinal pulling or compressing 
force to the bodies so heated, tending to lengthen and reduce, or 
to compress and expand, the heated and softened portion or por- 
tions of said bodies; means for shaping the heated and softened 
bodies; means for severing the same; and in the case of tubes, 
means for closing the two open ends formed by severance of a 
tube, to produce closed bottoms for bottles, vials, and the like. 
The lower left-hand figure shows a means for longitudinally pulling 
or pressing a rod or tube and severing the same at a point between 
its ends. 


SMOOTHING AND POLISHING GLASs OR THE LIKE. U. S. 1,665,776. 
April 10, 1928. Paul Joseph Maximilien Escole, Jeumont, France. 
Filed 3/19/24. Smoothing 
and polishing apparatus 
comprising a battery of 
stationary tables of great 
length, whereon the ma- 5 
terial undergoing treat- # 

















ment is adapted to be ade 

secured, fixed side by « JJ . 

side in spaced, parallel eg y 
relation; parallel tracks  @ }j a 
extending along the “d ‘RS 

opposite ends of the -—— .. RQ GQ SS 
tables at right angles Seseas t Mo 

to the latter; carriages 

adapted to travel along said tracks; and abrading devices 


adapted to travel longitudinally over said tables for polishing the 
material secured thereon from end to end thereof, and adapted to 
be moved from the end of one table to that of the next by means 
of the carriages. 





New Patents on Use of Barium 


GLass AND ITs MANuFActurRE. U. S. Patent 1,665,693. April 


10, 1928. Elbert E. Fisher, Toledo, O., assignor of one-half to 
George W. Batchell, Toledo, O. Filed 4-5-27. An abstract 
follows: 


This invention relates to the use of barium sulphate in the 
manufacture of glass in such a manner as to serve as a flux and 
hardener aiding in the melting of the batch used in making the 
glass, enabling a Jower temperature than would otherwise be re- 
quired to be employed for this purpose and thereby reducing the 
cost of production of the glass by this fuel saving, as well as 
by a reduction also in the aggregate cost of the batch ingredients 
used. The use of barium sulphate, according to this invention, 
also gives to the glass produced a resistance to changes of a 
spontaneous character or from external influences so that less 
solubility or bloom is developed than in various otherwise similar 
glasses made without the use of barium sulphate. Further, glass 
produced according to this invention has an improved or greater 
density and also an improved mechanical strength, elasticity and 
toughness and a decreased brittleness and lower co-efficient of 
expansion than glass prepared from an otherwise similar batch 
without the use of barium sulphate. 

The following comparative formulas are given as exemplifying 
the employment of the invention. 

Typical window glass batch formula not embodying the inven- 
tion, is: Sand, 100 pounds; Soda ash, 28 pounds; Salt cake, 8 
pounds; Limestone, 28 pounds; Arsenious oxide, 1 ounce. 

Window glass formula embodying this invention, is: Sand, 
100 pounds: Soda ash, 26 pounds; Barium sulphate, 4 pounds; 
Limestone, 28 pounds; Arsenious oxide (with or without) 1 ounce. 

Typical batch formula for glass suitable for jars or bottles, 
not embodying this invention: Sand, 100 pounds; Soda ash, 48 
pounds; Limestone, 16 pounds; Feldspar, 2 pounds; Salt cake, 1 
pound; Arsenious oxide, 1 ounce. 

Typical batch formula for glass suitable for jars or bottles 
embodying this invention: Sand, 100 pounds; Soda ash, 37 
pounds; Limestone, 20 pounds; Barium sulphate, 3 pounds; Arsen- 
ious oxide (with or without) 1 ounce. 


Sulphate and Sulphite in Glass 


By way of still further exemplification of the invention, refer- 
ence is made to another typical batch formula for making glass 
suitable for the manufacture of bottles and similar articles as 
heretofore used: Sand, 100 pounds; Soda ash, 38 pounds; Burnt 
lime, 10 pounds; Selenium, approximately 20 grains; Cobaltic 
oxide, approximately 4 grains; Arsenious oxide, approximately 1 
to 2 ounces. 

By applying the principle of this invention to a formula of 
this character, such formula may be modified by reducing the 
quantity of soda ash used and by employing limestone instead 
of burnt lime and employing barium sulphate as an additional 
batch ingredient, so that instead of the batch formula just re- 
ferred to the following may, for example, be employed according 
to my present invention: Sand, 100 pounds: Seda ash, 37 pounds; 
Limestone, 18 pounds; Barium sulphate, 3 pounds; Selenium, ap- 
proximately, 20 grains; Cobaltic oxide, approximately 4 grains; 
Arsenious oxide, approximately 1 to 2 ounces. 

Limestone is a less costly ingredient than burnt lime and fur- 
ther an especial economy is secured by the use of barium sulphate 
according to this invention for the reason that the use of barium 
sulphate reduces, by as much as from 100 to 200° F., the melting 
temperature required in the tank in which the glass batch in- 
gredients are melted. 

In many formulas wherein it has heretofore been deemed neces- 
sary, in producing glass for making bottles and similar ware, 
to use some form or combination comprising alumina such as 
feldspar, hydrated alumina; bauxite, clay or lepidolite, it is, 
when employing barium sulphate, according to this inventton, 
unnecessary to use any form or combination of alumina and there- 
by is attained a further economy or saving in the heat required 
for melting the batch, since a considerably higher temperature 
is required for effecting proper reaction between alumina and 
silica in a glass batch than is required for reaction between 
barium sulphate and silica to produce barium silicate. 

The barium sulphate used according to this invention may be 
either a highly purified or manufactured product or it may be in 
the form of crude barytes which may be directly used as a batch 

















114 THE GLass INDUSTRY VoL. 9, No. 5 
ingredient in pulverized form. Small quantities (which pre- 10, 1928. Elbert E. Fisher, Toledo, O., assignor of one-half to 


ferably and usually will not exceed 5 to 7% by weight of the 
barytes used) of substances, such as oxides of iron, aluminum 
and silicon, which may be naturally associated with the barium 
sulphate in native barytes, do not preclude its use according to 
this present invention. 

In forming a “batch” for glass manufacture, according to the 
present invention and in which barium sulphate is employed, as 
an essential ingredient, the batch is preferably formed without 
the use of any carbonaceous or other reducing agents, such as 
have heretofore in certain instances been used and considered 
necessary in forming glass batches including barium sulphate 
for the production of transparent glass. According to this in- 
vention, by forming the batch without any reducing agents and 
by melting it without any reducing agents being present at the 
time of melting, the special advantage is attained among others 
that selenium or manganese dioxide may be effectually employed 
as decolorizing agents in this process which is not the case when 
barium sulphate and carbon or other reducing material are used 
together. 


It is a characteristic feature of glass manufactured according 
to this invention that the finished product or glass is clear and 
transparent and contains a very small quantity or traces of free 
sulphur which, by appropriate tests and analysis, is clearly iden- 
tifiable and effective to distinguish glass produced according to 
the present invention from any of the mest nearly similar glasses 
which have heretofore been produced. 

It has been proposed to use barium sulphate in the manufacture 
of “milk” or “alabaster” glass, such a proposal being set forth 
in the United States Patent No. 210,331, issued November 26, 
1878, to Joseph Kempner but, according to the process described 
in the United States patent just mentioned, barium sulphate is 
used with feldspar and fluorspar as additional ingredients of a 
batch also formed with soda, potash and sand and with which the 
then known so-called “ordinary decoloring” means and, further- 
more, charcoal are also incorporated, all for the purpose and with 
the effect of producing a “milk” or “alabaster” glass. In such 
a process, the barium sulphate, in combination with the feldspar 
and fluorspar enters into reactions by reason of which the sul- 
phate of the barium, the alumina of the feldspar and the fluorine 
of the fluorspar act together giving opacity to the “milk” or 
“alabaster” glass while, according to this invention in which 
barium sulphate is used as a batch ingredient, neither feldspar 
nor fluorspar is essential as an ingredient and carbon also is 
not essential, but is preferably not used for reasons hereinbefore 
stated. 

In a process such as described in U. S. 
mentioned, the now well-known and generally employed de- 
colorizing agents for glass, such as selenium and manganese 
dioxide could not be used for the reason that their effect as de- 
colorizing agents would be nullified in a batch of such a com- 
position containing carbon. 

When used according to the process of this invention barium 
sulphate has the still further advantage that in the manufacture 
of glasses using batches such as described, the barium sulphate 
serves to keep down or prevent the formation of scum which 
would otherwise tend to form and be formed upon the surface of 
the batch when melted. 

The inventor has ascertained that in the manufacture and util- 
ization of glass batches prepared and used in accord with the 
present invention and in which no carbonaceous or other reducing 
agent of similar effect is used, it will ordinarily be preferable for 
best results in practical operation, to use the barium sulphate in a 
proportion of about 4 pounds or somewhat less of the barium 
sulphate for each 100 pounds of sand or silica used in the batch. 
If too large a quantity of barium sulphate is used in a glass batch 
of the general character, such as has been described, the objection- 
able feature is likely to be encountered that a supernatent layer of 
molten sulphate material (usually termed “salt water” in glass 
factory parlance) may be formed upon the surface of the molten 
glass when the glass batch is melted. 

Among the patent claims allowed is, a batch for glass production 
comprising a substantial proportion of barium sulphate as a pri- 
mary ingredient and producing, when melted, a glass which is 
capable of being effectively decolorized by selenium and which 
solidifies to a clear transparent product. 


patent to Kempner 


Giass AND Its Manuracture. U. S. Patent 1,665,694. April 


George W. Batchell, Toledo, O. Filed 4/6/27. An abstract fol- 
lows: 

In the copending application for United States patent, Serial 
No. 181,274, filed April 5, 1927, there is described and claimed a 
method of glass manufacture, a batch for use in such method and 
the glass produced, in which barium sulphate is used as one of the 
hatch ingredients. While the use of barium sulphate as described, 
involves important practical advantages in processes of glass manu- 
facture and in the properties of the glass which is produced, the 
inventor also made the further discovery that by the use of 


- barium sulphide as hereinafter described certain additional advant- 


ages are obtained, together also with certain similar advantages 
which result in greater degree from the use of barium sulphide than 
when barium sulphate is used. 

In the use of barium sulphide still larger quantities 
of barium may be introduced into the batch so as to impart 
predetermined desirable characteristics to the glass produced 
without causing objectionable formation of “salt water” on the 
batch when it is melted. By thus facilitating the employment 
of larger quantities of barium as a batch ingredient, the use 
of barium sulphide permits the practical and economical manufacture 
of glass in the production of which an even lower melting temper- 
ature may be employed than in the case of otherwise similar 
glasses which may be formed with the use of barium sulphate and 
also the use of barium sulphide according to my present invention 
permits the practical manufacture of glasses which are even more 
readily and satisfactorily worked by molding, blowing, drawing, 
pressing, or other usual glass-shaping operations and which may 
have even greater brilliance than glasses of otherwise like character 
formed with barium sulphate in the proportions in which the in- 
ventor has found it expedient to use it. 

The following formulas are given as exemplifying the employ- 
ment of this invention: 

Improved formula of batch for making glass for bottles or jars, 
according to this invention: Sand, 100 pounds; Barium sulphide, 4 
pounds; Soda ash, 35 pounds; Limestone, 18 pounds. 

Window glass batch formula prepared according to my present 
invention: Sand, 100 pounds; Seda ash, 24 pounds; Barium sul- 
phide, 10 pounds; Limestone, 26 pounds. (With or without) arsen- 
ious oxide, 1 ounce. 

The inventor preferably employs a barium sulphide which does not 
contain more than about ten per cent of impurities, and the pres- 
ence of barium carbonate (because of a higher temperature which 
it requires for its utilization by chemical recombination in a glass- 
forming batch when the batch is melted, as compared with the 
temperatures required for either barium sulphate or barium sul- 
phide in otherwise similar hatches) is, from a standpoint of maxi- 
mum economy, disadvantageous and should therefore ordinarily be 
avoided so far as it is convenient and economical to restrict the 
formation and presence of the carbonate associated with the sul- 
phite. The presence of some barium sulphate associated with the 
barium sulphide is not correspondingly disadvantageous but may, 
in fact, in some instances, be of direct advantage for the reason 
that barium sulphate possesses the desirable property of prevent- 
ing or lessening the tendency to scum formation on the glass 
batch when melted. 

This invention contemplates and embraces the use of barium 
sulphide whether it be supplied in the glass batch either in a 
relatively pure form or in a more or less crude form, such as when 
obtained by the method, of reducing ordinary commercial barium 
sulphate or barytes with coal or other suitable carbonaceous ma- 
terial. 

3ut employing batches in accord with the present invention and 
which are substantially free from any quantities of carbonaceous 
or other reducing agents which would interfere with.the decolor- 
izing action of decolorizing agents such as selenium or its com- 
pounds, for example sodium selenite or barium selenide, or manga- 
nese dioxide. The inventor employs such decolorizing agents for 
satisfactory partial or complete decolorization of the glass pro- 
duced. 

One of the inventor’s claims is a glass formed by melting a 
glass-forming hatch containing barium sulphide as a primary in- 
gredient and containing also silica and glass-forming compounds of 
sodium and calcium, said batch being capable, when melted, of 
being effectively decolorized by the action of selenium and possess- 
ing the property of solidifying in the form of substantially clear 
and transparent glass. 
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Wellman Mechanical Double-Bell Fuel Feed 


A new bulletin, No. 90, descriptive of the Wellman Mechanical 
Double-Bell Fuel Feed, has been issued by the Wellman-Seaver- 
Morgan Company, Cleveland, Ohio. This is now standard equip- 
ment on the W-S-M type L gas producer. It is interchangeable 
with the type of mechanical feed supplied with Hughes Producers. 

The new feed operates on an entirely different principle from any 
feed heretofore available. The illustration clearly shows its de- 
tails. 

Two bells are used, which lower and rise alternately, in passing 
the fuel into the producer. Their operation is mechanically auto- 
matic, requires 
but a fraction 
of a horsepower 
which is sup- 
plied by the 
producer motor, 
their action be- 
ing so timed 
that one bell is 
open only when 
the other is 
closed. 

A continually 
gas tight clos- 
ure is obtained 
by means of the 
spherical outer 
surface of the 
bells. The rate 
of feeding is 
regulated by the 
upper rotating, 
fingered vane- 
wheel, through 
the control 
traveling nut, 
screw and hand 
wheel. A _ shut- 
off valve section 
at the top of the feed, when closed, stops the flow of fuel from 
above. 

Bituminous or anthracite coal, coke or lignite may be used in any 
size from slack up to 3 inch lumps. 

The feed is made in two sizes, with capacities of 5,000 and 10,000 
pounds of coal per hour. 





MECHANICAL 


DOUBLE BELL 


FUEL FEED. 





Cleaning Lenses 


In a plant where ten thousand lenses are completed daily, 
it had been the custom to clean them by soaking in gasoline 
for eight hours, after which they were washed in whale oil 
soap. Even then it was often necessary to use alcohol to 
remove the last traces of the deposit. In addition to the soak- 
ing time required, this method called for considerable hand 
labor with consequent high costs. Then too, the constant 
presence of gasoline was a fire hazard that could not be 
blinked at. 

In an effort to eliminate the need for gasoline and at the 
same time reduce costs, a method was developed for handling 
the work, that measured up to the company’s greatest ex- 
pectations. The procedure adopted was to place a wire basket 
of lenses, (about a thousand in a basket) in a solution of 
Oakite (made by the Oakley Chemical Company, Thames 
Street, New York) that is heated to a little less than boiling. 
The lenses are soaked for less than half an hour. Just before 
taking the basket out, it is agitated so that physical action 
will aid in completely removing the softened pitch and rouge. 
After rinsing, the lenses are spread out on a screen and dried 
with hot air.—Oakite News Service. 


Glass Factory Equipment and Supplies 


Most of the information printed im this department comes direct from the manufacturers of the products described. 
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Tractors Prove Useful in Glass Plant 


The accompanying picture show two “Caterpillar” tractors that 
are kept busily at work at the plant of the American Window 
Glass Company at Jeannette, Pennsylvania. 

These “Caterpillars” haul two-wheel, bottom-dump trailers for 
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REDUCING HAULING COSTS. 


transporting ashes and soot, and in various pushing and hauling 
operations have displaced large labor gangs. 

Another important use is pulling a roller, for smoothing inter- 
plant roadways. A self powered machine to do this same work, 
according to the owners of the glass plant, would cost twice 
as much as “Caterpillar” and roller combined. 





New and Handy Flexible Bolt 


A flexible bolt which it is believed will be useful in countless 
places in and around plants and mills of various kinds where 
ordinary U bolts are impracticable, has been brought out by the 
American Cable Company, 215 North Michigan avenue, Chicago, 


| 
Il. This Tru-Lay Tru-Loc flexible bolt is shown in the illustra- 
tion and it is said has been used successfully on suspension 
brackets for overhead steam and water piping, as auxiliary 
hangers for power shafts, shackle bolts for temporary wall boxes, 


tanks, etc., for scaffolding and tackle and in other places where 
semi-flexible connections are necessary. 
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The Glass Blowers Appeal to President Coolidge 


The glass bottle trade has been endeavoring for some time to 
secure an increase in the ad valorem rate of duty on high-grade 
perfume bottles based on the American valuation under Para- 
graph 218 of the present tariff act. All decorated or ornamented 
bottles under which this class of goods is classified, permits the 
President under the elastic provisions of this act, upon the recom- 
mendation of the Tariff Commission, to increase the duty 50 per 
cent if it can be conclusively proven by the bottle industry in the 
United States that it is unable to meet foreign competition. 

As the bottle blower in Europe employed on this line of goods 
receives about $18 per week, while the stopper grinders’ wages 
approximate $14 for the same period of time, with the balance of 
the employees around the plant receiving a much lower wage 
than mentioned above, it is obvious that the European manufac- 
turer with this low cost of production can export his bottles to 
this country and sell them at a lower market price than the 
American glass manufacturer who is paying the American standard 
of wages. In view of this I feel sure there can be no question 
but that the cologne bottle part of the industry stands in dire 
need of some readjustment by the Tariff Commission to enable 
them to retain their business. 

On April 30, 1927, a petition was presented to the President 
requesting him to direct the Tariff Commission to complete at 
once the investigation of the case submitted to that body on 
November 17, 1925. The President very promptly requested the 
Commission to go ahead with their investigation and report as 
soon as possible. 

As no public hearing had been held since the above mentioned 
date, a committee composed of W. Jett Lauck, Economist, Wash- 
ington, D. C., Secretary Harry Jenkins, Executive Officer Thomas 
B. Eames, and President James Maloney of the Glass Bottle 
Blowers’ Association, on Monday, March 26, 1928, called on 
President Coolidge by appointment and presented a petition which 
called attention, among other things, to the fact that “importers 
and representatives of foreign factories during the past year have 
been absorbing an increasing proportion of domestic orders for 
perfume and toilet water bottles. We had hoped that action on 
our case would be taken before the opening of another trade 
season. As it is now, however, we shall soon again be confronted 
with foreign offerings which would even more seriously affect 
domestic industry than the devastating competition of last year. 

“We are here as a labor group, because foreign competition is 
even a more serious matter to us than to the manufacturers. The 
manufacturers are in danger of serious financial loss, but when 
they can no longer meet foreign prices, they can reorganize their 
plants by turning to automatic machines and to the production of 
glassware other than perfume and toilet water bottles. This has 
already to a certain extent been done in several factories. 

“But the glass bottle blowers have nowhere else to turn. There 
is no substitute work for them. Increasing foreign competition 
means complete loss to them of a profitable employment in which 
the majority have spent a long term of years in developing special 
skill and efficiency. 

“Moreover, aside from the personal aspect of the matter, or, 
its bearing upon our members individually as well as upon eur 
organization, we do not think it should be permitted from the 
standpoint of public policy. It is not right to allow a skilled craft 
of this character to be destroyed because of failure to give to it 
adequate protection under our tariff laws which have for one of 
their main purposes the safeguarding of the wages and standards 
of living of American labor. 

“Under these conditions, we would, therefore, be sincerely 
grateful if you will request the Tariff Commission temporarily to 
concentrate a larger force upon our investigation and bring it to 
a conclusion within a short time.” 

The Committee was cordially received, the President graciously 
informing them that he would again take the matter up with the 
Tariff Commission at once and see if the matter could not be 
expedited, a public hearing obtained and a final decision rendered. 





Your Last Chance to Join the European Tour 


Many ceramists from other branches of the industry besides 
glass have made their reservations and assured themselves of not 
missing this delightful educational, refreshing and broadening trip. 

From our own branch, an additional number of prospective 
tourists have made arrangements to take the Ceramic Tour abroad 
and visit England and the Continent, including: France, Holland, 
Germany, Czechoslovakia. They are: Clarence E. Fulton, Pitts- 
burgh Plate Glass Company, Creighton, Pa.; J. F. Early, Akro 
Agate Company, Clarksburg, W. Va.; C. R. Essick, Pennsylvania 
Optical Company, Reading, Pa.; T. S. and Mrs. Curtis, Vitrefrax 
Company, Los Angeles, Cal., and Ralph O. Smith, Salem Glass 
Works, Salem. N. J. 

A central committee of The Glass Masters of France have 
written to R. C. Purdy, Secretary of the American Ceramic 
Society, regarding the proposed visits of those taking in the 
Ceramic tour to several establishments, as follows: 

1—Glaceries of Saint Gobain at Tourotte, near Compeigne. 

2—Lalique Establishment at Paris. 

3—Cristalleries, or to Baccarat, or to Saint Louis, in the East 
of France. 


In England a large Reception Committee has been appointed 
to look after the interests of the visitors during their stay in 
that country. The membership of the Committee includes numerous 
refractory and glass men. Among the latter are: 

Professor W. E. S. Turner, D.Sc., M.Sc., Secretary, Society of 
Glass Technology. 

W. A. Bailey, Rockware Glass Syndicate, Ltd. 

J. Connolly, Treasurer, Society of Glass Technology. 

H. E. Hailwood, Hailwood & Ackroyd, Lid. 

Colonel S. C. Halse, C.M.G., Past-President, Society of Glass 
Technology. 

Sir Sydney 
Federation. 

W. Butler, Glass Works Manager. 

T. C. Moorshead, Past-President, Society of Glass Technology. 

W. T. Munro, The British Thomson-Houston Co., Ltd., Master 
of the Glass Sellers Company and Glaziers Company. 

F. G. Orme, Secy., Messrs. James Powell & Sons Glass Works. 

A. Marriott Powell, Director, James Powell & Sons Glass 
Works. 

F. Redfern, John Lumb & Co., Castleford. 

H. Webb, Chairman, British Flint Glass Manufacturers’ Asso- 
ciation. 

W. F. J. 
Delegacy. 

W. G. P. Hutchenson, Art Director, Messrs. James Powell & 
Sons Glass Works. 


Henn, M.P., Chairman, Glass Manufacturers’ 


Wood, C.B.E., B.Sc., President, Glass Research 





German and English Technologists Will Meet Jointly 
at Aachen 


The German Society of Glass Technology will hold its ninth 
meeting at Aachen, jointly with the English Society of Glass 
Technology on May 22-24, 1928. 

The following is the official program: 

Tuesday, May 22, 9 A. M. 
Aachen, by the Mayor. 

10 A. M. Visit to City Hall. the Cathedral and the Treasury. 

10 A. M. Sessions of Special Committees : 

[. Physics and Chemistry of Glass, Dr. K. Scheel. 
II. Furnace Construction and Heat Economy, F. Weckerle. 
III. Glass Making Machinery, Dr. W. Wendler. 
11 A. M. Session of the Executive Committee. 
3 P. M. Joint Meeting of Special Committees, with English 


Reception at the City Hall of 


representatives, 

a. Definition and Measurement of Physical Constants of Glass 
(Limited to Weathering, Viscosity and Heat Expansion). 
Thomas, Dr. S. English. 


Dr. M. 
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b. Relationship between Physical Properties of Molten Glass 
and Workability by Machinery. F. W. Adams, Dr. G. Gehlhoff. 
c. New Progress in the Field of Refractory Materials with 
special reference to the glass industry. W. J. Rees, Dr. W. Miehr. 


Main Session 
1. The Glass Furnace as Heat Producer, Dr. 
Hamburg. 


2. The Heat Expansion of Glass and the Question of the De- 


termination of the Annealing Temperatures. Dr. W. E. S. Turner, 
Sheffield. : 

3. The Crystallization Rapidity of Soda-Lime-Silicate Glasses. 
Dr. FE. Zschimmer, Karlsruhe. 

4. Expansion and Tension Tests of Refractory Materials for 
Glass Works. J. F. Hyslop, R. F. Proctor, H. C. Biggs. 


5. The Physical Properties of Clays. Dr. G. Gehlhoff, Berlin. 


6. The Influence of Cullet on Glass Making. Dr. W. E. S. 
Turner, Sheffield. 


7. The Gas and Water Contents of Glasses. 
Aachen. 


D. Aufhauser, 


Dr. H. Salmang, 


8. The Annealing of Glass in Practice. 
London. 

On Wednesday May 23 a dinner will be presented to the mem- 
bers by the Saint Gobain Plate Glass Company, the Stolberg Plate 
Glass Works and the Bicheroux Plate Glass Works of Herzogen- 
rath. 

On May 24, visits to the Plate Glass Works of Stolberg (St. 
Gobain Company) or of the Plate Glass Works of Herzogenrath 
(Bicheroux Process). 


E. A. Coad-Pryor, 





Contest in Design by Glass and Ceramic Artists 


Theodore Lenchner, chairman of “Art in Industry Committee” 
of the American Ceramic Society, has been pointing out that a 
serious attempt is being made by the society to prove that ceramic 
products, whether of glass, clay or enamel, if properly designed 
and decorated, will prove of inestimable value to the manufacturer 
and that it will bring its own reward. He speaks of ceramic 
products which are capable of being produced under mass produc- 
tion conditions. 

The “Art in Industry Committee” is now functioning and has 
proposed a competitive contest in which all ceramic product manu- 
facturers have been asked to submit a set of specifications involving 
their own product. These specifications are to state ‘the product 
which they wish to see designed, its use, its dimensions, how 
manufactured and its limitations of manufacture under production 
conditions. 

After the specifications are in the hands of the committee, a 
competitive contest is proposed in which all designers, decorators, 
students of art schools, and artists are asked to submit designs 
for the products whose manufacture they are most familiar with. 
These designs are to be submitted to two juries, one passing on 
the practicability of the design and the other selecting from 
the practical designs, those possessing the most merit. An 
effort will then be made to market the prize design in each 
division, the highest bidder obtaining it and the sum so received 
will go to the designer. 

It is desired that all specifications reach the committee by June 
1 and should be sent to the chairman, Theodore Lenchner, care 
the Roessler & Hasslacher Chemical Company, 709 Sixth avenue, 
New York. 

The personnel of the committee is as follows: Chairman, Theo- 
dore Lenchner, of the Roessler & Hasslacher Chemical Company ; 
Miss C. K. Nelson, N. Y. State School of Clayworking and 
Ceramics; Miss Ruth Canfield, Henry St. Settlement, N. Y.; 
H. R. Bacher, Rock Tavern, N, Y.; Ede F. Curtis, Wayne, Pa. 





Polished Plate Glass Production for First Quarter 


Figures compiled by P. A. Hughes, secretary of. the Plate Glass 
Manufacturers of America, show that the production of polished 
plate glass for the month of March, 1928, was 11,297,173 square 
feet, an increase of 1,204,288 square feet over the February produc- 
tion. The total production for the first quarter of 1928 was 29,- 
595,355 square feet. These figures compare with 11,641,036 square 
feet produced in March, 1927, and a total of 29,914,633 square feet 
for the first quarter of 1927. 


Report of A. S. A. B. Glass Container Committee 


F. C. Magness, chairman of the Glass Container Committee of 
the Atlantic States Advisory Board, has made the following report 
for the second quarter of 1928: 

The estimated car requirements will be 2,400 cars, which is an 
increase of 3 per cent over the second quarter of 1927 and about 
17 per cent more than for the first quarter of 1928. 





First Quarter Construction Ahead of 1927 


Construction contracts to the amount of $592,567,000 were 
awarded last month in the 37 States east of the Rocky Mountains. 
according to F. W. Dodge Corporation. The above figure covers 
about 91 per cent of the total construction of the country. Last 
month’s total was the highest monthly contract total on record 
for the 37 States since June 1927. There was an increase of 27 
per cent over the total for February of this year, but there was 
a drop of 5 per cent from the March 1927 record. 

Last month’s record brought the total amount of new construc- 
tion started since the first of this year in these states up to 
$1,485,067,000, being an increase of 6 per cent over the amount 
started in the first quarter of last year. In addition to being 
ahead of last year’s first quarter record it was the highest first 
quarter ever recorded for the 37 States. 





Refractories Institute to Have Non-Technical Discussion 


The annual meeting of the American Refractories Institute will 
be held at The Greenbrier, White Sulphur Springs, Tuesday, 
May 8. The important feature will be the discussion of a select 
list of specifications used by consumers at the present time for the 
purchase of refractories. An effort is being made to have a well 
balanced attendance between the consuming and producing interest. 
With such a representation of those interested it is planned to 
discuss in detail the various phases of specifications in a non- 
technical way so as to indicate their merits and faults. 

A cordial invitation to attend this meeting is extended to every- 
one interested in such specifications. The Refractories Institute 
will welcome suggestions and any specifications offered for open 
discussion. For further particulars address the Secretary, 2202 
Oliver Building, Pittsburgh, Pa. 


X-Rays in Ceramics 


At a meeting of the Pittsburgh Section of the American Ceramic 
Society held on April 10, Dr. Wm. McCaughey of Ohio State 
University spoke on the uses of the X-rays in ceramics. Dr. 
McCaughey described both the applications and the limitations of 
the X-ray camera in the field of silicate chemistry. 
number of ceramists from Western 
Ohio were present. 

On May 14 the Pittsburgh section will hold a joint meeting 
with the Management Section of the American 
Mechanical Engineers. 


A large 
Pennsylvaniz 1 East 
Ss) a and Eastern 


Society ot 





W. L. Monro Will Address Mechanical Engineers’ 
Society 
W. L. Monro, president of the American Window Glass Com- 
pany, will make the principal address to the American Society of 
Mechanical Engineers at a dinner, to be held in Pittsburgh on 
May 16, in connection with the society’s spring meeting. 





Correction 


Owing to a printer’s error, a word was omitted from the 
French name of the Saint-Gobain Plate Glass Company, 
which appeared in the footnote on page 75 of the April num- 
ber. The correct name is Manufactures Des Glaces et 
Produits Chimiques de Saint-Gobain, Chauny et Cirey. 





Selenium Prices Reduced 


Formal notification has been made of the reduction of selenium 
prices from $2.05-2.15 to $1.95-2.00, according to quantity pur- 
chased. 





Tariff Commission to Investigate Potassium Nitrate 


An investigation was ordered on April 19 to determine the 
domestic and foreign costs of producing refined potassium nitrate. 
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Trade Activities 





The Pennsylvania Bottle Company, Sheffield, Pa., started 
fires in their new tank on April 11. 

The American Plate Glass Corporation resumed manufac- 
turing operations at their Durant City plant early in April. 

The Gill Glass Products Company, Philadelphia, has been 
granted a Delaware charter to deal in glass and glassware of 
all kinds. The capital is $100,000. 

Frank E. Dugan, manager of the Toledo branch of the 
Pittsburgh Plate Glass Company, has been made manager of 
the Kansas City, Mo. branch. 

Virginia Mirror Company, Martinsville, Va., have started 
work on an addition to their plant, which will be used for 
the manufacture of mirrors, mirror frames, etc. 

The United States Tariff Commission at Washington on 
April 11 confirmed the nomination of Frank Clark of Florida 
to be a member of the Tariff Commission. 

The Pennsylvania Wire Glass Company’s plant at Dunbar, 
Pa., resumed operations on April 17, with a new tank re- 
cently completed. About 200 men returned to work. 

Laclede-Christy Clay Products Company, whose offices for 
ten years have been in the Railway Exchange Building, St. 
Louis, Mo., have leased the top floor in the new Ambassador 
Building. 

W. J. Smith, general manager of the Australian Glass Man- 
ufacturers Company, Ltd., Spottswood, Australia, has been 
visiting the Pennsylvania glass district and other sections of 
the country during the past few weeks. 

The Pittsburgh Plate Glass Company recently began ship- 
ping plate glass by barge down the Allegheny River from 
Ford City to the Creighton plant. A large saving is made by 
the adoption of this means of transportation. 

The Central States Flat Glass Company, Sandusky, Ohio, are 
installing Fourcault drawing equipment, and it is expected 
that operations will begin within a few weeks. It is said that 
they are also planning to manufacture non-shatterable glass. 

The Brown Instrument Company of Philadelphia, Pa., has 
secured larger quarters for its Pacific Coast branch in the 
Westinghouse Electric Building, 420 South San Pedro Street, 
Los Angeles, Cal. Stanley F. Godfrey is manager of this 
branch. 

The Ravenswood Glass Novelty Company, of Fairmont, W. 
Va., has been granted a charter with a capital of $25,000. 
The incorporators are: D. Rector, W. C. Clark, C. W. Turn- 
bull, C. E. Mason, all of Ravenswood, and L. E. Alley, of 
Salem, W. Va. 

The McKee Glass Company, Jeannette, Pa., experienced a 
break in their 95 ton tank on April 1. Hot repairs were made, 
and operations resumed. A new modern tank that will 
greatly increase the production capacity of the plant is under 
construction. 

Pittsburgh Lamp and Artcraft, Inc., 227 Chess Street, Pitts- 
burgh, Pa., started operations in March, manufacturing floor, 
table and novelty lamps and gift articles. ©. A. Ross is presi- 
dent of the Company, F. W. Snedden, vice-president, and 
W. Z. Heinsohn, secretary and treasurer. 


The United States Glass Company, Pittsburgh, Pa., through 
President E. L. Slick, report that their factories in the Pitts- 
burgh district are operating at an average rate of approxi- 
mately 80 per cent of capacity. The Company is adding a 
line of packers’ goods, such as jars, etc. 


The American Window Glass Company established a new 
record in production at their Jeannette, Pa., plant during the 
first week in April when an average of 100.2 boxes were made 
every twenty-four hours. There are twelve cylinder drawing 
machines in this plant, capable of making glass cylinders al- 
most 45 feet in length and up to 35 inches in diameter. 


Dr. Fritz Eckert of the Technischen Hochschule, Berlin, 
Germany, sailed for his home country on April 5 with Mrs. 
Eckert, after a visit of several months to this country. In 
February he addressed the Glass Division at the Atlantic City 
convention. He spent much time visiting many technical in- 
stitutions and glass and ceramic factories throughout the 


middle west and east, being particularly interested in the 
glass industry. 

The General Electric Company’s sales for the first three 
months of 1928, according to President Gerard Swope. 
amounted to $71,640,790 as compared with $72,474,474 for the 
corresponding period last year. Profit available for dividends 
on common stock for the first quarter of 1928 was $11,261,842 
compared with $11,028,143 for the same three months last 
year. 

The Fostoria Glass Company, Moundsville, W. Va., early 
in April elected C. B. Roe as president of the company to 
succeed the late W. A. B. Dalzell. Mr. Roe has been closely 
associated with Mr. Dalzell in the management of the com- 
pany during the past quarter of a century. W. W. Holloway 
of Wheeling, W. Va., was elected to fill the vacancy on the 
board caused by the death of Mr. Dalzell. W. F. Dalzell was 
elected vice-president and general manager. A. W. Koene- 
mund is now secretary. 


Golding Sons’ Company and Erwin Feldspar Company, 
through V. V. Kelsey, sales manager, announce that the new 
feldspar mill at Spruce Pine, N. C., was placed in operation 
during the second week in April. The new mill is located 
near the company’s extensive mines in order to give the trade 
better service. There are no feldspar deposits or mines in 
Tennessee. Feldspar shipped from the company’s mills at 
Erwin, Tenn., has always been supplied from their North 
Carolina mines. Operating and shipping activities will, how- 
ever, continue at the Tennessee mills. 


The Standard Plate Glass Company at its annual meeting 
at Pittsburgh on April 19, elected the following officers for 
the ensuing year: President, R. B. Tucker; vice-president, 
J. D. Watson; secretary, Joseph Heidenkamp, Jr.; treasurer, 
J. R. Eckler. The following directors were elected: S. B. 
Congdon; Charles W. Dahlinger; Frank R. Frost; Joseph 
Heidenkamp; Joseph Heidenkamp, Jr.; L. A. Hippach; George 
A. Kim; Nelson R. Perin; W. B. Purvis; F. O. Reinhart; 
Louis R. Schmertz; A. C. Troutman; R. B. Tucker; H. K. 
Watson and J. D. Watson. 


H. S. Wherrett, formerly vice-president of the Pittsburgh 
plate Glass Company, has been elected president to succeed 
the late Capt. Charles W. Brown. H. B. Higgins has been 
advanced to the position occupied by Mr. Wherrett. W. L. 
Clause was re-elected chairman of the board as were also 
the remaining directors including Edward Pitcairn, C. M. 
Brown, Raymond Pitcairn, Ludington Patton, H. A. Galt, 
R. B. Mellon, R. L. Clause and J. H. Heroy. Officers re- 
elected were Messrs. Brown, Galt, Patton and Clause, vice- 
presidents; C. S. Lamb, secretary, and Edward Pitcairn, 
treasurer. 


The American Association of Flint and Lime Glass Manu- 
facturers held the first of a series of quarterly meetings which 
have been planned for, at the Roosevelt Hotel, Pittsburgh, on 
April 10. C. M. Rodefer of the Rodefer Glass Company was in 
charge of the meeting. F. C. Flint of the Hazel-Atlas Glass 
Company, made an interesting address covering the art of making 
glass from its earliest known history up to the present. At this 
meeting a resolution of sympathy was adopted to be sent to the 
widow of the late William A. B. Dalzell of the Fostoria Glass 
Company, Moundsville, W. Va., whose death occurred in March. 











Industrial Publications 





Pyrometers of Recording, Indicating and Automatic Con- 
trolling Types. Catalogue L-28. Wilson-Maeulen Company, 
385 Concord Avenue, New: York. This is a 40-page pocket- 
size catalogue with type and illustrations reduced photo- 
lithographically. In it is a large amount of information re- 
garding the Wilson-Maeulen products, including the Tapalog 
and other types—the automatic electrical cold junction com- 
pensator; the mono-pivot pyrometer indicator; high resistance 
master portable indicator; two-pivot indicators; pyrometer 


switches; pyods (thermocouples) nork thermocouples; plati- 
num, platinum-rhodium thermocouples and accessories; auto- 
matic temperature control for oil, gas and electric furnaces; 
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electric resistance-bulbs; indicating W-M 
resistance thermometer bulbs. 

The Federal Specifications Board, Washington, D. C., has 
issued a report on the proposed revision of the United States 
Government Master Specification for Industrial Thermom- 
eters. It is suggested by Dr. George K. Burgess, Chairman 
of the Board, that persons interested obtain copies of this 
Specification and send in any comments or suggestions as to 
changes which may be thought to be desirable in the Specifi- 
cation to the Board not later than May 31st, for the considera- 
tion of the Technical Committee in charge of this subject. 

Trade Information Bulletin No. 532, Bureau of Foreign and 
Domestic Commerce, in an article on German Chemical De- 
velopment in 1927, states that the estimated production of 
soda ash for the latest year available is nine hundred thousand 
metric tons. 


thermometers; 


Recent Deaths 


Arthur A. Houghton 


Arthur A. Houghton, former president of the Corning Glass 
Works at Corning, N. Y., and a brother of Alanson B. 
Houghton, Ambassador to Great Britain, died at his home in 
New York on April 19 at the age of 61 years. His wife, and 
a daughter, Mrs. Allen G. Rhinehart, and a son, Arthur A. 
Houghton, Jr., survive. Mr. Houghton was born in Brooklyn, 
N. Y. He was the grandson of Amory Houghton, pioneer in 
the glass industry in this country. The family was of English 
origin, and settled in New England in 1636. Mr. Houghton 
was associated with his father and brother in the manage- 
ment of the glass company previous to his father’s death. A 
few years ago, he retired as president of the Corning Glass 
Works. He was a man of wide business, social and political 
interests, and a member of numerous clubs. 


Coming Meetings 





The American Ceramic Society’s European tour will cover 
the period from May 19 to July 5, 1928, and will include 
visits to England, Germany, Czechoslovakia, France and Hol- 
land. The 1929 annual convention of the Society will be held 
in Chicago. 

The National Lighting Equipment Exhibition of the Artis- 
tic Lighting Equipment Association will be held at the Hotel 
Sherman, Chicago, Ill, June 11 to 16. 

The American Refractories Institute will hold its annual 
meeting at the Greenbrier, White Sulphur Springs, W. Va., 
on Tuesday, May 8. 

The National Lime Association will hold its annual con- 
vention at the Belmont Hotel, New York, May 23 and 24. 

The Canadian National Clay Products Association will hold 
its 26th annual convention at Montreal, June 11, 12 and 13. 

The American Society of Mechanical Engineers will hold its 
spring meeting at Pittsburgh, May 15-17. 


Inquiries Received 





For further information address Tue Grass INpUSTRY 


409. We have an inquiry 
addresses of 


from abroad for the names and 
manufacturers of machinery for making pressed 
glassware, tumblers and blown glassware, lamp chimneys, also 
molds for glassware and paste molds, glass feeders for automatic 
machines, cracking-off and remelting machine for goblets, re- 
melting machines for pressed glassware. Also manufacturers 
of glass decolorizers and colors for glass decoration. They 
would also like catalogs of glassware, especially table ware, illumi- 
nating ware and construction glass such as tiles, etc., which 
could be exported from United States and sold in Latin America. 
(April 11.) 

410. I would like to have information in reference to glass 
cylinders of all sizes. Can you give me the names of manu- 
facturers? (April 2.) 

411. We have an inquiry from Russia for literature, prices 
and samples of special glasses which admit ultraviolet 


rays. 
(April 5.) 


THE GLass INDUSTRY 


412. We desire to obtain, for experimental purposes, a few 
perfectly round and polished agate or glass balls of diameter 
between one-half to five-eighths of an inch. We are not so 
much concerned about the exact diameter as we are about hold- 
ing the diameter to close limits in a given specimen. Can 
advise where such balls may be obtained? (April 11.) 

413. Can you give us information as to where a machine for 
forming glass into solid spheres, such as marbles, etc., can be 
obtained. We are also interested in machines which would 
grind such a blank into a true sphere. (April 13.) 

414. We are interested in the acid polishing of glass and 
would like to receive information on that subject. (March 27.) 

415. We are endeavoring to locate a source of supply for 
colored smalt powdered glass, but up to the present time have 
been unable to locate same. (April 17.) 

416. Our plans are being made to erect a plant here in Houston 
this summer to manufacture glass bottles and jars. Any informa- 
tion, catalogues or literature you can have sent to us will be appre- 
ciated. (From George Leland & Compny, 1224 Esperson Building, 
Houston, Texas.) (April 17.) 

417. Please send us a list of glass manufacturers who can 
supply molded glass pieces similar to those used as bases for table 
lamps. (April 19.) 


you 


What the World Wants 


Specific Inquiries for American Goods Received im the Department of 
Commerce, Washington, D. C. 


Brazil: 30458, fine cut and crystal glassware. 

Canada: 30460, job lot glassware. 

Argentina: 30526, table glassware. 

Porto Rico: 30579, table, pressed and blown glassware. 


Glass Stock Quotations 


PITTSBURGH Stock ExXcHANGE, Aprit 20, 1928. 
Reported by Moore, Leonard & Lynch, Union Trust Building, Pittsburgh, Pa. 





Bid Asked Last 
American Window Glass Machine, Com....  .. oe 22 
American Window Glass Machine, Pfd.....  .. y 45 
American Window Glass, Pfd............. 87 R84 8&8 
3 ES ea nee 12 12% 1214 
Pittsburgh Plate Glass, Com.............. 222 226 
Standard Plate Glass, Com............... 474 
Standard Plate Glass: 

Preferred cumulitive. .......0.csceccvcs 20% 
PN NNN es cc ence ac demoaeen 33 
Torepo, O., Apru. 20, 1928 

Bid Asked Last 
CORE IIE, Winn is hp sv denne <> sdees 115 iv 115 
Libbey-Owens Sheet Glass, Com........... 114 116 115 
Libbey-Owens Sheet Glass, Pfd............ 115 117 116 

WHEELING Stock ExcHance, Aprit 20, 1928 

Bid Asked Last 
NE ee Pe Pa ol Oe = 86% ye 87 
REE S OR aera eat ne Rep ters SR ms if 72 
RINE 2 -0G Ses tan eidbnd a 6 Shin oe 24 a 208 
da on oS eb eee anes tan oe ee me 75 


Jefferson, Pfd. 


96 


READERS WANTS AND OFFERS 
For Sale: CULLET of all Descriptions 
Free from Caps, Wires, etc. 
GEORGE F. BAUMANN, Dealer, 


1110 Carroll Street, Brooklyn, New York. 
Carloads Ready for Immediate Shipment. 


WANTED, BACK NUMBERS 
DUSTRY, January, 1923. 
offered. 








of THe Gtass In- 
Also November, 1927. Premium 
Address, 50 Church St., New York. 
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Current Prices of Glass-Making Materials 


























April 20, 1928 
Quotations furnished by various producers, manufacturers and dealers 
Acid Carlots Less y eee Lime— 

Catia: CRO) co srcncdesecsccccesacevecede b. 46 mpenntes (Ca(OH)3) (in paper 

Hydrochloric (HCl) 20° tanks, per. 106 Ib, ee 1. 10 BRERE) oo vccccsccccososeccese vssee stam 1%, or - 50 re 

Hydrofuoric, (HF) 60% (lead carboy)..lb. os 13 Burnt (CaO) ground, in buik........ton + 

go 8 Re eepipeepye ey l 10 -10-.11% Burnt, ground, in paper sacks...... ton 10. 00- ML. 00 -« 

Nitric {HNO 38° carboy ext. Per 100 lb. 5.50 5.75 Burnt, ground, in 280 lb. paeue -Per bbl. 2.15 2.30 

Sulphuric (HSO,) 66° tank cars...... ton 15.50 Limestone (CaCO ) .......6+ teeeeeeees 2.00 : 

TEED ccocendebcoceteencececceeecoees b .38 .38-. 39% Magnesia (MgO)— 

Alcohol, denatured ........-..ssseeeeees eee Calcined, heavy (in bbls.) .......... lb. 06 .07 
Aluminum hydrate (Al (OH);) 0416-.05 .05%-.06 Set “Ci DID i ieccccscess Ib win co 
Aluminum oxide (Al,03)_.........+-.005+ Ib oe -07 Cette MAME CR TMD: cons secsicsccess Ib. ee .37 
Ammonium bifluoride (NH,) PEP wcccoes Ib. +s -21 - Magnesium carbonate (MgCO;).......... Ib. .06 .08 
Ammonia water (NH,OH) 26° drums... .Ib. .03 03% Manganese 85% (MnQOsg) ...........see0e: Ib. 04 04% 
Antimony, metallic (Sb) Soeccreecsocsecs Ib. oe -10%- 10% Nickel oxide (Ni,O3), black— 

Antimony oxide (SbgO 3) .....--seeeeeees Ib. St GEE co cccecsrcsncnesseode lb. a Ty 
Antimony sulphide (Sb.S3 etotiecnctoerd Ib. 13 Nickel monoxide (NiO), green— 

Arsenic trioxide (As,Os3) Vasnse white), " for nickel Content ........ccccccscccees Ib 35 

DEE sntadedinbderndeadncdenvesdorererneee .04 04%-.04% Peer GE POT, GOSS cccccceccdscccccce ton 23.00 
Barium carbonate (BaCO,;) ieiaih » Potassium bichromate (K,Cr,0;)— 

Precipitated ........e0esseseeeeeees ton 57.50 60.00 I  oiiat ant de hac eae adn k ou Ib 08% 09 
Natural, powdered, imported ....... ton 45.00 50.00 CT sh, chili ee cet tbat ae sp kia toe Ib Ties ‘12 
Barium hydrate (Ba(OH)s).....-.--.-++: Ib. oe o. Potassium carbonate— 
Barium nitrate (Ba(NOg)2).......-++++++ Ib. 08% 08 Ye Calcined (K,CO;) 96-98% 06%; 01% 
Barium selenite (BaSeOs)...........--+++ lb. nia “a Hydrated 80-85% .......... 06 06% 
PM cae ttit es dese sedhebeerdeseteden Ib. .05 = 2 Potassium chromate (K,CrO,) + 28 
Borax (NasB,0;10H0). hvadwekdeheidenases Ib. 03% 04-.04% Potassium hydrate (KOH) (caustic 
Boric acid (HeBOs)....++--..--++++++ee0-- Ib. 08-08% .08%4 -.08% SEE vnc: boon thdhntaenteyincseseebhe Ib 07% .08 
DO. cctetpdbaebscneconessseesosund Ib. .08-.08% .08%-.08%% Potassium nitrate (KNO;) (gran.)....... Ib es -05%-.06 
Cadmium sulphide (CdS)— Potassium permanganate (KMnQ,)...... Ib. 15 15% 
OO .cccccccccccceserccscesscccccccces Ib. . 1.20 IN shen addns erndsonkscees oven Ib. es .24-.26 
Orange weer ccccceseeseeseeceeeeseoece Ib. ee 1.10-1.25 | a salts, OE, At AR ee eee Ib. > 23 
WOOD ccccccccessecccccccccccccescces Ib. +o 1.20-1.40 AR REE LP OSS AES OEE: Ib. ei ae 
Chromium oxide (CryO3)...-++-+++eeeseees Ib. 27 28 Rutile (TiO,) powdered, 95% ............ Ib. .15-.20 .20-.25 
Cobalt oxide (Co,0s3) Salt cake, glassmakers (Na,SQ,)........ ton 22.00 ae 
Im DDIS, 0.00 cccccescccesceccsccccecs Ib. 2.10 I IN ee cc rc okin cunawkknabixees Ib ; 1.95-2.00 
In 10 Ib, timS ....eeeeeeeeeeeeeeeeees Ib. 2.20 Silver nitrate (AgNO) ............ thee -3914-.41% 
Cups, oxide ‘ Soda ash (Na.CO;) dense, 58%— 
GQ (CUgO) oe eeeeeceeeceeeeececeeeees Ib. 30, Bulk, on contract....... Flat per 100 Ib. 1.22% a 
Black COMO). ncccccsccccdescccecocece Ib. 25-30 IR 9 daha gnice Macceieaaiens Per 100 Ib. 1.55-1.57% 2.40 
Black prepared .......+.++s+0++seeees Ib. . APG Reece >. Per 100 Ib. 1.37%-1.40 ee 
Cryolite (NasAl F’,) Natural Greenland 0: Spot orders. .021%4-.05 per 100 Ibs. higher 

Kryolith) cet nceetereseeeeeceeeeeeeesees .09 10-.1 4 Sodium bichromate (NazgCryO27)... 2.20200. b .07 07% 

Artificial or Chemical ............++-+. b 09% Sodium hydrate (NaOH) (caustic 
Epsom salts (MgSQ,) (imported) Per 100 lb. 1.15-1.30 atelier ss 1 i: 3 cellars Per 100 Ib 3.35 
Feldspar— Sodium nitrate (NaNO;)— 

1OO MEGA 2... crcccccccccscccccccveces ton 13.00-20.00  15.50-22.00 Refined (gran.) in bbls............... 03% 04% 
80 3 denniens teas se<cua dh ewekeaas ton 11.75 14.50 Dae GOUE, cs cavcenenesocbes Per 100 Ib. 2.32% 2.75 
DOE . .achnenDonenhedesdiviehv ened ton 11.00 13.50 Sodium selenite (Na2SeO;)............-. Ib. pe 2.35 
Fiueraper. Gair,) domestic, ground, 95- Sodium fluosilicate (Na Sils)............ Ib. 04% "05% 
98% (max SiOs, 24%%) Sodium uranate (Na,UQ,) Yellow or : 
Bulk, carloads, f.o.b. mines ........ ton 32.50 ‘ni Dt ccicacghatatekupuetedaektaaksewele Ib 1.25 
In bags or barrels ........-+eeeeees ton 36.50 41.50 Sulphur (S)— 
Formaldehyde ......ccececcescnrcecceeees Ib. -08 0846 Flowers, in bbls............. Per 100 Ib 3.4 3.80-4.00 
Grambtte (OC) cccccvccccsccccscscoscccces Ib - .04-.07 Flowers, in bags............ Per 100 lb 3.10 3.45-3.65 
Iron oxide— Flour, heavy in bbls......... Per 100 Ib 2.85 3.20-3.40 
BOG (Wee Oa) occ ccccccccccccccccescces ‘ .03% -.07 Tin chloride (SnCl,) eran wd authé ate hies .39 41 
BURGE COED cc cccccccccccccccoccesoos 03% as Tin oxide (SnO,) in bblis................. 56 
Se, CEA, SEEOD coos ccccccsccesscces 9.00 - Uranium oxide (UO,) (black, 96% U;Os) 

English, lump, f.o.b. New York 14.50 24.50 BOD TR, BIER sc ccccccccccccccccccccscoeses aa 1.25-2.25 
Kryolith (see Cryolite) Zinc oxide (ZNO) .....--sseccccesccceves Ib. 0614-.081%4 12 
Lead chromate (PbCr0O,).........--0+e00- EE <. Sh bhix anh as vane ete den adinh ebariet bake @ 

Lead oxide (Pb,0,) (red lead) 085% -. 09% 09% -. 69: % Granular (Milled .005-.02c higher)...... 07 .0714-.08 
Litharge (PbO) aT er ae Ib. 07 7% ~. 08% 08% -. 08% Crude, Gran. ae .005-.02¢ higher) 03% .04-.05 
| __— = — oe = 
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aii ~ 7~Two Months Ending February 
1927 192 28 1927 1928 
Corrected to March 1, 1928 - — A ~ ——————, 

Quantity Value Quantity Value Quantity Value Quantity Value 
eee Ne eee DI CM eivcccccicctnccaeece —“Sasaen rene. SUS Ee ) Geviele es YS rea $1,434,006 
Plate and window glass 

Window glass, common, box 50 sq. ft.............. 646 3,710 1,471 9,360 3.007 18,570 2,267 15,193 
Plate glass, unsilvereed, sq. ft.............+.e000: 132,544 32,810 138,073 50,788 245,883 63,689 230,400 85,722 
Other window and plate «wae lbs 226,710 25,868 416,531 46,031 641,611 55,180 624,682 78,964 
Glass containers (bottles, vials and jars). . i Te ee ey eee. ~~ atenaxs nn x ~, Gecaitednde 489,137 
I cated saws gndtigenisisess® sandee a. ---exesac iar ee. peokee 203,985 
Table and other glassware, cut or engraved ideveedsse / Sheen ae. sodnes 8,332 wine wit PET: 18,206 
Lamp chimneys and lantern globes................ Ibs. 188,672 34,795 164,809 34,731 393,341 82,998 353,955 69,132 
Globes and shades for lighting fixtures............ Ibs. 124,146 50,456 124,788 48,156 283,242 102,461 242,644 89,361 
MR an « oun 6 wished nedinen seer e'ees Ibs. 7,970 9,967 18,950 13,358 24,619 24,043 70,106 30.537 
Electrical glassware, except for lighting........... Ibs 257,152 24,012 665,621 40,467 428,125 48,224 872,619 69.518 
eel eas, odeaieudiabeabhys 61s atis rere 7 aS ere 284,251 
IMPORTS 
Corrected to March 1, 1928 
a ss oe ontsetecdaseetees § . reeonns Ss. * ee ko | re $2,032,482 
Cylinder, crown and sheet— 
Unpolished— 
Weighing less than 80 pounds per case. . .dut. Ib. 4,143,118 108,194 2.462.145 75,421 7,784,543 206,963 5,356,104 163,511 
Weighing 80 pounds or over per case....dut. lb. 3,496,155 155,197 2,509,784 122,076 6,977,493 368,594 4,686,118 233,073 
Bent, ground. beveled, colored, painted, etc., sti 
NE ae 6.5.50 b.0 cokes eines Cetra ones és WO 1 etenae ee as wane | er ery 72,404 : 74,025 
EE ton ibis 7) i lay Pee el ee Se ee i es OE Te MAL | eee OD, ea ee a ee, oe ‘ 
Polished, unsilvered .............. ..dut. sq. ft. 1,030,992 364,998 1.275 218 269,689 2,388,052 862,402 2,083,777 447,798 
Other ....... ee oe bee ..dut. sq. ft. 68,389 16,928 112,181 22,761 179,269 44.103 201,987 46,638 
— vials, fare, demijohns and _ carboys, 
OS EGER EET PIE ERED Sl Es Pe ae i 21,649 2 eFon 
Table and kitchen utensils........---.----.---. Mo” aieas ee eee 17,586 35°306 a 30'483 
Glassware, cut or decorated................... 2 el ED: eine 301,766 195,097 rs eae 376.650 
Blown glassware, n. e. s.— oo ut! ieee . 
~_ sounpeemne, gauge glasses and other 
Behar ciN cameo AN seeds sions saath dns ut. Se ies 50.320 mr 61,121 vee 114,227 ee 127,845 
Bulbs for electric OS ere dut. No, 423,459 12,974 877.722 8.839 2,587,336 24,845 2,268,841 23,100 
Chimneys, Gickes, shades, prisms and other : 7 
illuminating glassware .............sssec0. t. hasan . 
Aaticies and wenaile for chemical, scientific, Se urate 1 ite ng ah de aaa ts 
and experimental purposes................. es * ioe Se ee i. Seer re ae 73,843 rea 8 
ne I Eos ee pes ch. cedes veer teudan ET ee py pe i” ee wee) ce 187,816 7 ai: 248/399 





